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In the Steel Industry 


Where heavy materials are being handled and large loaded trucks are transported from 
one department to another, Kreolite Wood Block Floors withstand the continuous 
strain to which they are subjected. Laid with the tough end grain uppermost, they are 
resilient, easy on the workmen’s feet, and afford the maximum of strength, endurance 
and economy. 


Our Kreolite Engineers will study your floor needs and make recommendations without 
any obligation on your part. 


THE JENNISON-WRIGHT COMPANY, TOLEDO, OHIO 


Branches in All Large Cities 
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Business as Usual 


ITHIN the week che country has witnessed as 

frothy an ebullition of speculative enthusiasm as 
normal times ever see. Our stock exchanges became as 
hysterical as were the realtors’ rows of the Florida land 
boom two and a half years ago. The frenzy of the secur- 
ity markets might have seemed the precursor of a col- 
lapse of confidence, credit and business stability. In 
olden times it would have foreshadowed just this, but not 
so today. There is not a breath of disturbance in any 
of the activities of production or commerce. No possible 
connection can be traced between business and today’s 
stock exchange. The antics of the ticker and its obsessed 
votaries are little more than phases of a huge policy game 
in which an epidemic gambling fever is manifesting 
itself. This fever means nothing whatever for either 
manufacture or construction. Current statistical records 
of solid finance, of contracts and of commodity markets 
show that these are running a healthy and active course. 
Whatever tendency the present mad speculation may have 
toward producing a large-scale debasement of personal 
principle, and whatever responsibility on this account may 
rest on the controlling authorities of finance, the business 
structure of the country is not involved. Business is 
going on as usual. 


The Senate Has Voted 


HAT supremely deliberative body the United States 

Senate departed from its traditional attitude in a 
surprising way last Wednesday, in voting on Mississippi 
River control. Even before full discussion had been had, 
the much-amended Jones bill was put to vote, and hur- 
riedly the Senate approved it, with almost unanimous 
voice. It seemed indeed as if the Senators present were 
anxious to get the thorny question out of the way. They 
had previously transformed the original bill into a nonde- 
script compromise between the diverging views of the 
executive department and the Valley states. They re- 
tained the technical recommendations of the Jadwin plan 
as basis for the work, and fitted their expenditure fig- 
ures to the very low cost-estimate of that plan; but at the 


same time they undertook to commit the nation at large. 


to full payment of all costs—not only for works but also 
for land and incidental damages of every kind, as the 
Valley residents have demanded. In one clause they 
directed that the Jadwin plan be carried out; in another 
they forbade anything but levee and revetment work to 
be done—until some indefinite time in the future when 
the problem shall have been restudied and a new Con- 
gress shall have acted on it. They initiated an enterprise 
of greater size and difficulty than the Panama Canal, yet 
destroyed the independence and authority of the engi- 
neering body on which the work must depend and placed 
that body under bureaucratic control. Thus the bill 
as passed by the Senate brings together hopelessly con- 
flicting conditions. It pretends to ordain that the floods 





of the Mississippi shall be fully controlled and all land 
owners or residents of the flood lands be saved harmless, 
at an expenditure of $325,000,000. This is well known 
to be impossible. The country is likely to face a total 
payment of a billion or more if the House accepts the 
Senate bill. But the House has yet to vote. And finally, 
there will be future Congresses which may correct the 
rash actions of the present one. In another column the 
needs of the present situation are briefly reviewed. The 
course taken by the Senate is far from meeting these 
needs. 


Drought or Flood 
oo fires that swept the Everglades in the 


latter half of March bring into view with unusual 
clearness the sharp conflict between opposing require- 
ments on control of Lake Okeechobee, the drainage basin 
of southern Florida. When the flood runoff of the Kis- 
simmee River is impounded at a high level, there is the 
risk of death-bringing overflow of a storm tide, as in the 
Moorekaven disaster at the time of the great hurricane of 
September, 1926. After that disaster it was decided that 
the lake must be held to lower levels to assure safety from 
such flooding. This done, however, the stored waters are 
no longer able to keep the vast muck-marshes of the 
Glades from drying out to a point where crops on re- 
claimed lands wither and great fire losses threaten. So 
the difficult problems of controlling the waters of that 
extensive region and bringing nearer the useful devel- 
opment of the millions of acres under the rim of the lake 
has evidently not yet reached a final solution. The fires 
of this spring suggest that high-level storage is a prac- 
tical necessity and that the flood hazard may need to be 
dealt with by dike protection of the shores. 


Maintenance Equipment 


ROGRESS in the machine maintenance of roads has 

reached the stage where maintenance engineers have 
begun the sifting process in renewing equipment. At 
first, when a few years ago maintenance became statewide 
and continuous and not local and sporadic, equipment was 
picked up as it could be. Selection was a matter of per- 
sonal choice and largely haphazard. Virtually all equip- 
ment was team-operated. Then the distribution of sur- 
plus war trucks and tractors introduced the new element 
of power operation. Still, however, equipment selection 
remained haphazard. Maintenance engineers had to take 
the free trucks as they could get them, and as delivered 
they were of all sorts and conditions. The engineer's 
problem was to use as best he could the tools that were 
at his hand and postpone any exercise of refinement of 
selection. The war truck and tractor, however, accom- 
plished the great task of converting highway maintenance 
from horse power to motor power and thereby turning 
attention to sizes and speeds and costs. The process of 
development is excellently exemplified by the changing 
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practices in Gogebic County, Michigan, as described in 
this issue. The experience which this forward Michigan 
county has gone through is a sample of the experiences 
of county and state maintenance departments generally. 
The significant fact in all cases is that the stage is being 
reached when the donated war trucks have done their 
day’s work and new power equipment has to be bought, 
and sifting and selection is in progress among the ma- 
chines that crowd the maintenance field. The same proc- 
ess went on a little earlier in road construction equip- 
ment, and, as was the case there, we are likely to witness 
in maintenance equipment a simplification in kinds and 
sizes. 


Water Use and Sewage Flow 


UCESSWORK is the unreliable foundation on which 

most cities build up their theories—if they attempt 
that much—of the volume of sewage that they pass on 
to stream, lake or ocean. Exceptions are afforded by 
some cities, chiefly those that pump or treat their sewage. 
Guess or estimate, the basis assumed is the volume of 
water consumed and wasted for domestic, business, in- 
dustrial and other purposes. The most careful, extended 
and large-scale attempt to correlate the two that we re- 
member is afforded by the Denver measurements reported 
at length elsewhere in this issue. That they have been 
prompted by a lawsuit, brought by downstream users of 
water for irrigation, only adds to their interest. The 
close agreement between the volume of water diverted to 
the city for municipal supply and returned to the river as 
sewage is notable. That little ground water gets into the 
sewers is not so surprising, climate and soil conditions 
taken into account, as that the studies should indicate so 
small a leakage from the water mains. While few engi- 
neers would go so far as to wish that other cities would 
be forced by lawsuits to make similar studies, all inter- 
ested in sewer and sewage-works design will welcome the 
data arising from the Denver controversy. More such, 
however brought into being, are to be desired. 


Machine-Finished Asphalt 


DEFINITE advance in bituminous pavement con- 

struction methods is registered by the Oklahoma road 
work described in last week’s issue. With slight changes, 
a screed-type machine for finishing concrete roads was 
used to place asphaltic concrete, with gain in speed, out- 
put, cheapness, evenness of placement and trueness of 
surface. The facts given are notable, and they do not 
stand alone. A similar experience is recorded in Cali- 
fornia on two paving operations carried on in 1927. On 
one a standard finishing machine was employed. A brief 
account of the work appeared in Engineering News-Rec- 
ord of Oct. 13, 1927, p. 602. The second experiment 
was on a larger scale. A standard finisher was incor- 
porated with a spreading screed and raking device on a 
common carriage. The composite machine has the indi- 
cation of being cumbersome, but the reports at hand show 
that it did good work. In particular it is reported that 
it gave a surface so true that the roughometer showed 
only ten units of roughness as compared with eighteen 
units on hand-finished asphalt pavements and six to eight 
units on the most truly surfaced concrete pavements. 
Without entering further into methods and equipment, 
the conclusion seems certain that machine finishing has 
reached a stage of development which gives black-top 
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roads a higher rank in precision of construction than they 
could ever have reached as long as hard placing and 
finishing were employed. 


Needle-Beam Tunneling 


EFINEMENTS in the use of needle-beam bracing 

have put this device into the same category of secur- 
ity as the shield, for quicksand tunnels of moderate diam- 
eter. Contractors in Cleveland, as described in this issue, 
and in Detroit, as described in the issue of Dec. 15, 1927, 
are holding soft ground, virtually a quicksand in places, 
with radial bracing from a needle beam to liner plates. 
In the Cleveland operation all the work is in compressed 
air, whereas at Detroit air is put on only on occasion. 
Details of the two procedures need not be repeated, but 
it may be remarked that observation of both discloses 
underground operations as open and clean as are often 
seen in tunnel construction. The needle beam offers the 
most simple and direct system of bracing possible for cir- 
cular tunnels; and with the use of liner plates of steel 
or timber the closing of the walls can be made substan- 
tially as tight as with a shield. The mechanism and power 
service required are vastly less complex than are required 
for shield operation. Where skill and care are exercised, 
the security of the operation has not proved greatly less. 
The speed has been as great. 


Flood-Control Legislation 


RECIPITATE legislation on a momentous question, 

as represented in the Senate’s passage of the Jones 
flood-control bill, cannot invite either public or engineer- 
ing approval. Its political background is obvious. Every 
Senator looking for votes in his coming campaign has 
assured himself the human-interest appeal of having done 
all that he could for the pleading flood-sufferers. Why 
bother with details of the bill or its amendments? The 
President can be counted on to veto the measure! 

If the Senate’s action gives warning that Congress is 
simply playing politics in the flood issue and is evading 
a direct answer to the problem of Mississippi flood con- 
trol, constructive thinking on the subject becomes the 
personal obligation of the citizen. Let us therefore in- 
quire what line of action gives real promise. 

To begin, it must be recognized that no one at this 
time can say with assurance what is the best course. 
There are many strong convictions and many clashing 
opinions; but, as in other controversies, there would not 
be much difference of opinion were all of the facts 
known. But not all of the legal, financial or economic 
facts about the Mississippi are known—much less are 
the engineering facts known. 

To review only a few of the unknowns, let us take 
up first a legal question. The doctrine of the servitude 
of land downstream to care for flood flow stands with- 
out question, of course. But when it is complicated by 
the man-made changes in the river by levees and revet- 
ments, in the terrain by drainage, in the cover by defores- 
tation, and further complicated by reservoirs and irriga- 
tion, it is not surprising that the Mississippi River Com- 
mission interprets the doctrine one way and the Chief 
of Engineers another. The one feels that flowage rights 
must be paid for, whereas the other feels that at least the 
United States will not have to pay. Engineers should 
not have to depend on their own interpretations in such 
a matter. 
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Again, consider the economic question of whether cer- 
tain areas should or should not be protected. Little in- 
formation exists in usable form of the present actual use 
of the land and its value. Certain statistics have been 
compiled as to valuations and acreages of cleared land, 
but how much of it is in cultivation and where it is 
located is not known. In 31 levee districts that comprise 
practically the whole area needing protection, having a 
total acreage of 17,000,000 acres, of which 7,000,000 is 
cleared, the assessed valuation is $504,000,000. Against 
this there is a total indebtedness of $413,000,000, but 
only $36,000,000 of the total, or $2.13 per acre, is for 
levee bonds. Losses from the 1927 flood in these dis- 
tricts were $111,000,000, or $6.60 per acre. Whether, 
then, it is good economics to spend from one-third billion 
to a billion dollars to save property valued at half a bil- 
lion is a pertinent question. Certainly some further 
economic balancing is needed against what this property 
will be worth with protection in ten to twenty years. 
When some estimate of future values is made, some 
reasonable figure as to apportionment of cost can be 
arrived at. Since the country as a whole must pay the 
bulk of the new costs, some appraisal is needed as to 
what the country as a whole is going to get and what its 
own relation is as to the added acres, surpluses and con- 
sequent competition with lowered prices. Doubtless it 
was the recognition of the lack of economic balancing that 
brought support to the proposal for an economic: com- 
mission, 

With more of these economic questions answered, the 
individual Congressman would be in a much better posi- 
tion to vote on Valley appropriations and know whether 
he was serving the best interests of the country. 

Lack of information on physical features, on the other 
hand, has led to more controversy over engineering than 
over anything else aside from cost apportionment. The 
commission was forced to get out a plan in a hurry. Its 
plan was returned several times for correction and re- 
vision. Being closer to the project than anyone else, it 
realized more fully the lack of information on which to 
base judgment. Forced to abandon the levees-only policy 
because of the magnitude and synchronization of the 
1927 flood and to consider auxiliaries in the form of 
spillways, diversions, levee setbacks and reservoirs, it 
found meager data with which to work. Hitherto these 
auxiliaries had been brushed aside with scant considera- 
tion. Even had they received careful study, the en- 
croachments of civilization made the problem a new one. 
No topographic maps existed and no economic surveys 
were available on which to base cost estimates. The 
engineer was thus without his most vital yardstick of 
comparison. His educated guesses, assumptions and the 
actually known data became inextricably mixed up in his 
reports, all to the bewilderment of his clients. His hy- 
draulic calculations looked extremely formidable and 
convincing until one learned of the woeful lack of infor- 
mation on which they are based. 

Practically every auxiliary proposed needs so many 
more basic and fundamental data, followed by economic 
comparisons of alternates, that the engineering profes- 
sion of the country simply cannot accept any compre- 
hensive plan now which must be dependent on these 
auxiliaries. 

Since there have been basic studies and a fixed policy 
borne of long years’ experience on how to handle that 
part of the flow which practically every one has agreed 
will always be carried between the levees, what more 
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natural and logical thing to do than go ahead with that 
program while studying the auxiliaries? There is little 
controversy over revetments, so Mr. De Berard reported 
three weeks ago. Two years’ work is yet to be done on 
completion of the levees to the height of the existing 
project. Forty-five million dollars’ worth of work awaits 
appropriation, either for the whole or in part by the 
United States. That much, together with money for 
revetments, all of which is to be paid (everyone agrees ) 
by the government, should be appropriated at once so 
that the 1928 construction season will not be lost. 

In a separate bill should be set up organization and 
sufficient appropriation for a thorough study of the com- 
prehensive plan and auxiliary questions. But perhaps it 
is not worth while for the engineer to worry about or- 
ganization. Political statesmen will prefer political forms 
ot organization. 


Old Lessons Repeated 


UTSTANDING among the lessons of the Fall 

River conflagration on Feb. 2 of this year, disclosed 
by a report of the National Board of Fire Underwriters, 
are the hazard of a large unused group of buildings close 
by the central business district of a city on the one hand, 
and on the other the value of an ample water supply 
with plenty of reserve pumping capacity. The hazard 
caused by the Pocasset Mills, in which the conflagration 
started, was greatly increased by the fact that they not 
only were idle but were being torn down, their sprinkler 
system partly removed and none of it in use. Even so, 
had their owner or the city gone to the slight expense of 
maintaining a fire watchman there might have been no 
conflagration, for apparently the fire had been burning 
14 hours before it was seen by anyone. 

Lesser teachings of the conflagration confirm equally 
well known but too often unapplied first principles of 
fire prevention: The value of inside sprinkler and of 
window sprinklers and of solid walls as fire breaks; the 
undoing of otherwise “fireproof” construction by the use 
of a wooden roof; the value of uniform couplings for 
fire hose and hydrants when outside fire companies come 
to the aid of a city—partly offset at Fall River by the 
use of flush fire hydrants requiring portable chucks for 
their opening, different from the chucks brought from 
Providence and Boston. As has happened repeatedly 
elsewhere, burning cinders carried by the winds to 
wooden buildings drew some of the fire fighters away 
from the conflagration and weakened the efforts being 
made to control the fire. With higher and longer-sus- 
tained winds in these directions, thousands of wooden 
buildings might have been destroyed. 

Altogether, the lessons of the Fall River conflagration 
are cumulative rather than new. They show once more 
that our American cities are liberal in providing water- 
supply and fire-fighting equipment and can depend on 
help from the fire departments of neighboring cities, but 
that cities and property owners alike are negligent in the 
use of well-known fire-prevention methods. A single 
watchman at the Pocasset Mills might have detected the 
fire at so early a stage that it could have been easily ex- 
tinguished. His wages for the period since the mills 
were shut down would have been trifling compared with 
the total destruction of 38 buildings, with damages to 71 
more and a total loss of more than $6,000,000, of which 
some $4,000,000 falls on the insurance companies and the 
remainder to be borne by the owners. 
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Early Stages of Construction on 1,650-Ft. Arch 
Bridge at Sydney, Australia 


Steel Arch Span to Carry Railway and Street Traffic Across Harbor—Foundations and 
Construction of End Bearings—Travelers for Arch Erection 


ONSTRUCTION of the great 1,650-ft. steel arch 
bridge across the harbor at Sydney, Australia, has 
progressed so that by the end of 1927 the four 
bearings for the arch ribs had been placed, work started 
on the arch erection and considerable work done on the 


approaches. The general design of this bridge is shown 
in Fig. 1. Figs. 2 and 3 show the placing of anchor bolts 


and base castings for the end bearing of one arch rib, 
and Fig. 5 shows this bearing completed and ready for 
the structural steel. On the deck carried by this arch 


span, with 170 ft. headroom for navigation, will be a 
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steps tranverse to the axis of the bridge. Each block was 
left for seven days before any adjoining concrete was 
poured, so as to allow for shrinkage in setting. Near the 
surface a richer mix of mass concrete was placed, and 
on this again was a still richer mix directly under the 
bearing. The composition and strength of concrete are 
given in the accompanying table. In Fig. 2, the 24 
anchor bolts, 45 in. in diameter, are shown adjusted to 
line and level in the steel frame before the rear portion 
of mass concrete was poured. This frame was removed 
when the heels of the bolts were securely held by the 
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FIG. 1—SYDNEY HARBOR BRIDGE, AUSTRALIA 


Arch span 1,650 ft. c. 


56-ft. roadway, two tracks for the electric rapid-transit 
railway described in Engineering News-Record, Aug. 25, 
1927, p. 310, two tracks for electric street cars, and two 
sidewalks. 

Foundations—On each side of the channel there is 
solid sandstone rock, which has been explored by dia- 
mond drills to a depth of 60 ft. On the city side, a bed 
of shale occurred at foundation level and was removed 
down to the solid sandstone so that the foundation base is 
flat, as in Fig. 4. On the opposite side the foundation 
was stepped back to follow the bedding of the sandstone 
rock. 

A curious arrangement of concrete for the main body 
of the abutment which takes the arch thrust is shown by 
Fig. 4, the concrete being poured in hexagonal blocks or 
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FIG. 2—ANCHORAGE FOR ARCH SHOE 


Steel frame or templet was removed when bolts were firmly 
bedded in concrete. Note suspension of ends of rear bolts. 


to c. of bearings. 


concrete. Each skewback is 40 ft. wide and 90 ft. long, 
founded on solid rock at least 30 ft. below the surface. 

End Bearings—The steel bearing on which each end 
shoe is seated consists of six 26-ton steel castings seated 
on the 45 deg. masonry skewback and carrying an 
A-shaped shoe or pedestal built up of two forged steel 
webs bolted together, with cast-steel diaphragms between 
them. These webs, 94 in. thick, weigh 33 tons each and 
are inclined together at an angle of 54 deg. At the apex 
of this pedestal is a forged steel shoe for the 144-in. end 
bearing pin, which pin is 13 ft. 8 in. long. The first 
structural steel member of the arch rib is riveted to a 
similar shoe resting on the end pin. 

The placing of one of the base castings is shown in 
Fig. 3. Each of the six castings is 21x4 ft. and 34 ft. 





FIG. 3—PLACING THE FIRST BASE CASTING 


Six castings forming the base were assembled on the inclined 
steel frames, which were then removed. 
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FIG. 4—ABUTMENT FOR ARCH BEARING 


Concrete poured in separate stringers or blocks to allow for 
shrinkage. 


high. They have interlocking dovetailed lugs, so that 
when bolted together they form practically one piece 
covering an area 21x24 ft. At each end of each casting 
are holes for two 44-in. anchor bolts. 

A second steel frame was erected upon which the base 
castings were assembled (see Fig. 3), after which the 
base was supported by jacks at the corners and the frame 
was removed to allow of plac- 
ing the special concrete which 
forms the surface of the skew- 
back. This concrete was 
poured continuously; starting 
at 6 a.m., the 170 cu.yd. was 
placed and thoroughly tamped 
in fourteen hours. 

From the bearing pin the 
arch thrust is transmitted 
through the pedestal, Fig. 5, to 
the cast-steel base, 504 sq.ft. in 
area, which rests on the in- 
clined face of the skewback. 

The height from this base to 

center of pin is 14 ft. and the total weight of bearing, 
inclusive of end pin, is about 296 tons. On the face of 
the reinforced-concrete skewback the pressure is about 


FIG. 5—COMPLETED END BEARING FOR ARCH 


Hydraulic jacks support corners of base while placing concrete 
for surface of skewback. ‘The 144-in. shoe pin is 13 ft. 8 in. long. 
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800 Ib. per sq.in., which reduces to about 200 Ib. on the 
sandstone rock. 

At each end of the arch are five deck-truss approach 
spans, erected on falsework, as shown in Fig. 6. The 
total length of steel structure over main and approach 
spans is 3,770 ft. 

Erection of Arch—For erecting the main span by 
cantilevering from each end, two special travelers were 
built, riding on the top chords of the arch ribs, which are 
spaced 984 ft. c. toc. The construction of one of these 
travelers is shown in Fig. 7. 

A transverse frame built up of trusses nearly 148 ft. 
long is mounted on trucks the flat-tired wheels of which 
ride on the cover plates of the chords. This frame car- 
ries a crane that has a lateral travel of 1184 ft., so as to 
serve both ribs. The crane boom revolves on shoe pins 
and its luffing movement (in the vertical plane) is effected 
by power-driven nuts on screws 9 in. in diameter. The 
main hoist can handle 65 tons at a maximum reach of 


FIG. 6—ERECTING DECK- 
TRUSS APPROACH SPANS 


60 ft. 9 in. or 122 tons at 40 ft.; its minimum reach is 
134 ft. On the lower chord of the crane boom travels 
the trolley of an auxiliary 20-ton hoist by which the 
members can be tilted to the proper angle for placing 
them in position. Traversing the crane is effected through 
rack-and-pinion gear. End thrust on the traversing car- 
riage, due to the incline of the arch, is taken by rollers 
riding against a heavy girder on the rear of the main 
carriage or underframe of the traveler. 

For handling the lighter material, riveting equipment 
and working platforms, the rear of the traversing or 
crane carriage is equipped with two 24-ton cranes, so 
adjusted that their masts are vertical. These cranes, 
shown by dotted lines in Fig. 7, can swing through an 
entire circle and thus deposit material forward on the 
main frame of the traveler, where it can be picked up 
by a 5-ton crane on the forward side of the traveler. 

With the main hoist, the maximum capacity is 122 tons 
at 124 ft. per minute, or 65 tons at 25. ft., with two 
120-hp. motors. The auxiliary hoist, with a 50-hp. 
motor, can handle 20 tons at 25 ft. and can travel along 
the boom with this load. The crane with 122 tons load 
can be traversed at 30 ft. per minute by a 50-hp. motor 
and can be luffed from maximum to minimum reach in 
five minutes by two similar motors. Forward movement 
of the traveler up the arch incline at 1 ft. per minute is 
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effected by a 50-hp. motor. The auxiliary crane 
with 5-ton load can hoist at 60 ft. per minute, 
swing through a complete revolution in one 
minute and traverse at 50 ft. per minute. 

A double-drum cable haulage system advances 
the traveler as the work progresses, and is oper- 


to pulleys temporarily attached to the tops of the 
chords. Should one end advance a little more 
than the other, a limit switch cuts out the motor, 
the drums being then operated independently to 


bring the traveler frame Twit thiten 


square with the bridge before derricks, 
proceeding farther. To in- ne 
sure safe operation on the Fak 
steep incline of the arch, two pas 
link-and-pin safety chains, on / \ 
motor-driven sprocket wheels oY 


in the frame, are anchored \\\ ot 
ahead of the traveler. <A \\ “Wame~ 
motor automatically keeps the \\ } 
chains tight, but they are in- \\ 
dependent of the haulage ‘Nec 
system. 

Masonry — The piers for 
the approach spans, faced \ 
with quarry-face granite, Fig. 
o, are 14x17 ft. at the top, 
with a batter of 1 in 30. 
Similar facing is used for the 
end towers and pylons of the 
arch span, which rise to a 
height of 285 ft. above the 
water and by their weight 
serve to steepen the resultant 
of arch thrust and thus re- 
duce the size required for 





Crane boom 
ated by a single 50-hp. motor. The cables are led re as 
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the skewback foundations. is, cnc adeno ee » >| 
FE Sis amdhieiteell aii t FORE OT CRG a 
rom the ground surface to Cross Section 
the level of bridge deck the 
reinforced-concrete towers. FIG. 7—TRAVELER FOR ERECTING 1,650-FT. ARCH 


223x162 ft., are hollow but 

are stiffened by interior walls. Above the deck level the 
pylons are of similar construction, and each is pierced by 
an arched opening to carry a sidewalk and a railway 
track. 

Both quarry blocks and crushed granite for the con- 
crete were brought in by water. Crushed stone was un- 
loaded by grab buckets and dumped into a hopper, which 
fed a belt conveyor delivering it to the storage pile. The 
masonry work of the approaches is being done by day 
labor. 

Engineers and Builders—The contract for fabricating 
and erecting the steelwork of the arch and the approach 
spans was let in March, 1924, to Dorman, Long & Com- 
pany, Middlesborough, England, at £4,250,000, or about 
$18,300,000. All structural steel was manufactured in 
Australia, but the steel castings and pins for the end 











CONCRETE FOR ARCH ABUTMENTS 


——Crushing Strength,——~ 
Tons per Square Foot 


+. 28 Days 3 Mo. 6 Mo. 
Surface of skewback.............. 430 530 545 
Next layer ne bebe 3 280 ” — 
Main mass of abutment* 218 


*Main mass of concrete, in tats samiek 130 tons at seven ase onl 178 
tons at fourteen days. 


+Intermediate layer, 390 tons at thirteen months. 


—e—— oo ——————————————————————— 


bearings were made in England. A special testing ma- 
chine to test the members and details was described in 
Engineering News-Record of Sept. 16, 1926, p. 468. The 
erecting cranes were built by the Wellman-Smith-Owen 
Engineering Company, London. This bridge was de- 
signed by J. J. C. Bradfield, chief engineer of the Sydney 
Harbor Bridge Branch, Department of Public Works, 
New South Wales. It is being built under his super- 
vision and he is in direct charge of the day-labor work 
for the approaches. 





New York Barge Canal Makes Gains in 1927 


The annual report of Frederick Stuart Greene, State 
Superintendent of Public Works, tells of a substantial 
gain in canal tonnage over the Barge Canal during 1927, 
the total being 2,581,922 tons of freight, an increase of 
212,525 tons, or about 9 per cent more than the ton- 
nage of 1926, which was the best previous year since the 
Barge Canal was placed in operation. 

The report states that the physical condition of the 
canal channel and structures has been considerably 
improved. During 1927 the department plant removed 
from the canal 1,382,874 cu.yd. of material, and 183,256 
cu.yd. of stone and gravel bank protection was placed. 
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Resistance to Flow in Floodway of 
St. Francis River 


Study Shows Effect of Timber and Underbrush 
in Checking Flood Flow of Channel 
2,500 Ft. Between Levees 


By CHartes FE. RAMSER 
Drainage Engineer, U. S. Department of Agriculture 


INFORMATION ON THE Capacity of floodways is all 
too meager and while that given by Mr. Ramse1 
relates to depths less than 10 ft., it will be welcomed 
by those interested in flood control by floodway diver 
sions. None of the velocities approaches those 
utilized in computing the capacity of the proposed 
Cypress Creek diversion down the Boeut River. 
Velocities there ranged from 0.7 to 1.3 f.p.s., with 
depths ranging from 12.5 to 20.5 ft., and n in Kutter’s 
formula was assumed equal to 0.15 in all cases of 
uncleared section. Slopes varied from 0.0004 to 
0.00011. In Mr. Ramser’s earlier measurements to 
which he refers the depths were 4.5 to 4.9 ft. in the 
uncleared section and produced a velocity of 0.50 to 
0.72 f.p.s., with n equal to 0.077 to 0.079. Slopes 
ranged from 0.00008 to 0.00016. Plenty of room 
exists for information of this kind, particularly for 
greater depths, since all of the proposed floodways in 
the control of the Mississippi River run above 10 ft. 
in depth. —EpITor. 


AS PART of a study of the flow of water in drainage 
channels that the U. S. Department of Agriculture 
has carried on for about fifteen years, measurements 
were made early in 1927 of flow through standing timber 
in the St. Francis River floodway in northeastern 
Arkansas, where the conditions are such as would pre- 
vail in considerable parts of the relief channels that 
have been advocated for preventing damage from floods 
in the Mississippi River. Similar data were obtained 
five years earlier on the diversion floodway of the Little 
River Drainage District in southeastern Missouri. (See 
Engineering News-Record, Oct. 12, 1922, page 598.) 
The measurements here reported were made at depths 
of flow ranging from 4.1 to 9.5 ft., and from the ob- 
served data there have been computed the correspond- 
ing values of the Chezy coefficient C and the Kutter 
friction factor n. 

This St. Francis floodway was constructed about 1922 


FIG. 1—SLOPE COURSE OF ST. FRANCIS FLOODWAY 


Looking into floodway from upstream of gaging station, 
600 ft. from east levee. 
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FIG. 2—LOOKING UPSTREAM FROM GAGING STATION 
The tangled brush and timber keep down the velocity 


by Drainage District 7 of Poinsett County, Arkansas, 
and the experiments described were conducted on a 
straight course of the floodway 8,000 ft. long about 4 
miles northwest of Marked Tree. The water flows 
between parallel levees about 12 ft. high and about 
2,500 ft. apart. At either side, and within the floodway, 
there is an open channel about 50 and 70 ft. in bottom 
and top width and 11 ft. deep. Between the channels the 
floodway is covered with virgin timber. In most places 
the course is practically free from undergrowth, but there 
are occasional dense patches of small trees and bushes. 
Logs and dead fallen trees are scattered throughout the 
floodway. 

Discharge measurements were made at the railroad 
bridge of the Chapman & Dewey Lumber Company, mid- 
way between the ends of the slope course, in order to 
obtain as nearly as possible the average discharge through 
the floodway at a single gaging section, since there was 
some flow of water back and forth between the timbered 
area and the open channels. To eliminate as far as 
possible any accelerating influence of the higher velocities 
in the open channels upon the lower velocities through 
the timber, measurements and computations were made 
for only that portion of floodway situated between lines 
250 ft. from either levee, a total width of 2,000 ft. 

Velocity was measured with a current meter at inter- 
vals of 50 ft. across the floodway. It was measured at 


FIG. 3—2,000 FT. FROM UPPER END OF COURSE 


View from levee into floodway covered with virgin timber 
consisting of oak, cypress, cottonwoods and many others. 
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FLOW IN ST. FRANCIS RIVER FLOODWAY 
Hydraulic Elements and Values of n in Kutter’s Formula 


Average 
Average Dis- Cross- Mean Slope of Cc 

Date, Depth, Charge, Section, Velocity, Water ° i 

1927 Ft.* Sec.-Ft. Sq.Ft. F.P.S. Surface V=C.V RS n 
Feb 2 9.46 11,748t 18,918 0.621 0.0001215 18.3 0.152 
Feb 4 9.40 11,434t 18,808 0.608 0.0001146 18.5 0.150 
Jan 31 8.88 10,6487 17,752 0.600 0.0001227 18.2 0.149 
Feb 17 7.86 8,650T 15,710 0.551 0.0001049 19.2 0.134 
Feb 18 7.77 8,907t 15,540 0.573 0.0001050 20.1 0.127 
Feb 20 7.48 8,707t 14,968 0.582 0.0001054 20.7 0.121 
Feb 21 7.34 8,368t 14,688 0.570 0.0001028 20.8 0.120 
Feb. 22 7.19 7,751t 14,384 0.539 0.0001029 19.8 0.125 
Feb. 23 7.07 8,205t 14,134 0.581 0.0001030 21.5 0.114 
Feb. 25 6.76 7,383§ 13,522 0.546 0.0001030 20.7 0.116 
March 6 4.97 4,613T 9,932 0. 464 0.0001042 20.4 0.104 
March 8 4.57 4,059§ 9,134 0.444 0.0001056 20.2 0.102 
March 9 4.41 4,126t 8,828 0. 467 0.0001036 21.8 0.093 
March 10 4.16 3,901t 8,312 0.469 0.0001042 22.5 0.088 
March 13 - 4.08 3,528t 8,152 0. 433 0.000106! 20.8 0.095 


*The average depth is also the hydraulic radius. 
{Determined from three-point measurements of flow. 
Determined from surface measurements of flow 
ieeeaieel from a combination of three-point and surface measurements of 
flow. 


top, middle and bottom depths for seven of the gagings 
and at the surface for six gagings, while a combination of 
the two methods was employed for two gagings. Co- 
efficients used to reduce the surface velocity to the mean 
velocity in the vertical were obtained from the three-point 
gagings. The slope of the water surface was carefully 
measured on the east side of the floodway. Cross- 
sections were measured at intervals of 1,000 ft. along 
the slope course, the bottom of which was fairly even 
and regular, with occasional flat-bottom sloughs, but 
there was considerable variation in the cross-sectional 
area. At the highest stage measured the average depth 
for single cross-sections ranged from 93 to 105 per cent 
of the average depth for the length of the slope course. 
For the lowest stage measured the range was from 85 
to 112 per cent of the average for the course. 

In the accompanying table are given the hydraulic 
elements and values of » obtained for the floodway. 
Under the conditions described the hydraulic radius is 
equal to the average depth. The values obtained from 
three-point gagings and from the combination of three- 
point and surface gagings, which are indicated in the 
table, are more accurate than those obtained from only 
surface gagings. Values determined from the more 
accurate gagings show a continuous decrease in n from 





FIG. 4—2,000 FT. FROM LOWER END OF COURSE 


Decrease of n with decrease in stage is attribuited to fewer 
branches encountered at lower stages, 


0.152 for the highest stage at an average depth of 9.46 ft. 
to 0.095 for the lowest stage at an average depth of 
4.08 ft. The values determined from the surface gag- 
ings, considered separately, likewise show a continuous 
decrease with depth, although they average slightly lower 
than the other group. It is believed that this decrease 
in » with decrease in stage is due to the fact that fewer 
branches on the trees were encountered by the flow at 
the lower stages. 

It appears that the value of » for high stages in this 
floodway could be reduced appreciably by cutting all 
branches that will be submerged at the highest stage of 
the water. A further reduction in the value of n could 
be accomplished by clearing out all small undergrowth, 
logs and fallen trees. The discharge capacity of this 
floodway for the highest stage given in the table was 
computed, using a value of n of 0.046, as obtained for 
the cleared course of floodway in the Little River Drain- 
age District, in Missouri, from which it appears that the 
capacity of the St. Francis River floodway could be 
nearly tripled by clearing off the timber and undergrowth. 

This investigation was made by the writer, under the 
direction of S. H. McCrory, chief of the division of 
agricultural engineering, Bureau of Public Roads, U. S 
Department of Agriculture. 


Big Grade Separation and Union Passenger Station 
Project for Oklahoma City 


After some years of negotiation, agreements have been 
effected between the railways and the city authorities of 
Oklahoma City, Okla., for relocation and elevation of 
tracks and the construction of a union station. The 
railways are on separate and private rights-of-way 
through the city, with three track crossings at grade, so 
that any improvement must include all the lines as a unit 
railway system. The four principal railways are the 
Santa Fe, the St. Louis-San Francisco, the Rock Island 
and the Missouri-Kansas-Texas. Of these the first two 
use the same station; each of the others has its own 
station. 

The city has agreed to purchase for $4,000,000 the 
right-of-way and other property owned by the Rock 
Island and the St. Louis-San Francisco through the main 
part of the city, the railways to relocate and divert their 
tracks to the southern part of the city, or south of the 
main business section, and to build a joint passenger 
station to cost not less than $2,000,000. They are to 
separate the grades in the principal streets by building 
three viaducts over the tracks, and a fourth viaduct in 
the near future when traffic conditions are found to 
require it. 

The Santa Fe Railway has agreed to elevate its tracks 
from about 4 mile north of the wholesale section through 
to the southern part of the city, providing street subways 
and paying for all this improvement except those portions 
of the subways outside the right-of-way. The city agrees 
to provide a storm-water sewer to take care of the drain- 
age along this track elevation. The Santa Fe Railway 
has agreed also to construct a new passenger station, 
but the cost of this station has not been specified. 

By this agreement the railways have two years in 
which to carry out the work. The railway companies, the 
city officials and the planning commission are now 
securing the rights-of-way that are necessary for the 
track changes. 
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Memorial Tower Built to Last Through Ages 


Granite and Concrete Building 330 Ft. High Supported on Reinforced-Concrete Mat 


a FT 
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9} Ft. Thick—Main Part of Tower Carried on 24- Ft. Girders at Third Floor 


By CHARLES CARSWELL, 


HE George Washington Masonic National Memo- 
rial, now under construction at Alexandria, Va., 
is noteworthy for the general massiveness of its 

construction, for certain features of its structural design, 

arising both from architectural requirements and from 
the conception that the building be of enduring character, 
and for details of the construction work. 

The memorial is designed as a temple, with architec- 
tural motif derived from the Ziggurat towers of antiq- 
uity. It faces east, and is located upon the summit of a 
hill on a 36-acre tract. The main structure, 225 ft. long 
by 164 ft. wide and 104 ft. high, will be surmounted by a 
series of four successively smaller temples, each designed 
in classic architecture. The entire structure is faced with 
ashlar granite. It will rise to a height of 333 ft. above 
its base. 

The fundamental conception upon which the struc- 
tural design is based is that the memorial shall remain 
in piace for thousands of years. Accordingly enduring 
materials, principally granite and reinforced concrete, 
have been adopted for all the structural parts. Metal 
work is used only incidentally, as furniture and fittings, 
the ornamental covering for the tower roof being the 
nearest approach to the use of structural metal. The 
entire construction is of massive proportions. Struc- 
tural walls 4 ft. thick are used for the support of the 
tower. All outside walls are 2 ft. 6 in. thick in the lower 
tiers and 2 ft. thick in the upper tiers. The granite 
facing and the structural granite is hard New Hampshire 
stone. All the ashlar facing has been specified to have 
beds of 4 and 8 in. minimum depth, and all of the stones 
placed to date have beds averaging nearly twice the 
dimensions specified. 

A large hall will occupy the entire central area of the 
main structure beneath the tower. The other portions 
of the main building and the upper floors in the tower 





FIG. 2—REINFORCING STEEL IN FOUNDATION MAT 


In the foreground is the 3-in. protective mat with monolithic ribs 
for supporting the reinforcing steel. 


Structural Engineer, Washington, D. C. 


will provide lodge meeting rooms, library and museum 
rooms and offices. All floors are designed for live loads 
of 100 Ib. per sq.ft. and all roofs for 40 Ib. per sq.ft. 





FIG. 1—GEORGE WASHINGTON MASONIC MEMORIAL 
The building, 333 ft. high, consists almost wholly of granite and 
reinforced concrete. It was planned as an enduring monument. 

Foundations—The ground at the site of the memorial 
consists of a thin capping of gravel, underlain by clay to 
a depth of about 100 ft. The 
foundations rest upon the 
clay and consist of a continu- 
ous reinforced-concrete slab 
covering the entire area be- 
neath the building. Founda- 
tion upon the clay was 
adopted after study of condi- 
tions at the site and exam- 
ination of the material. by 
borings and by laboratory 
and field tests. Investigation 
by excavation and test bor- 
ings showed that the upper 
portions of the clay were dry 
and. extremely hard, and the 
lower portions dense but con- 
taining moisture. Samples 
obtained at 20 to 30 ft: below 
the foundation level were 
plastic enough to be worked 
easily by hand. The topog- 
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raphy is such that the slopes away from the site gave 
drainage to the upper portion, so that, with the building 
in place and drainage installed in the surrounding ground, 
the entire mass of clay forming the upper levels will 
tend to become drier. 

Laboratory tests were made on samples of clay taken 
at the level of the foundation bed (about 20 to 30 ft. 
below the original summit of the hill). These samples 
show loss of weight by drying of 21 per cent and 
shrinkage in volume of 64 per cent. The plasticity of the 
material was tested by placing a cylinder inside a pipe in 
which holes of 4-in. diameter had been drilled and then 
applying pressure by a loosely fitting plunger, the mate- 
rial being free to flow through the holes and up around 
the plunger. No plastic flow occurred under loads up 
to 16 tons per sq.ft. A cylindrical sample 4 in. in 
diameter and 3{% in. high, tested for resistance to com- 
pression when unconfined, withstood 4 tons per sq.ft. 
before failure by cracking. These tests indicated that 
the clay afforded adequate resistance to. compression 
even when unconfined and that, when confined, a load 
many times the intensity required for the building could 
be supported without causing plastic flow. 

For the field tests, circular bearing blocks of concrete 
inclosed in metal rings and bedded carefully on the clay 
were loaded with steel rails. Four sizes of blocks were 
used, areas of 4, 1, 4, and 9 sq.ft. Lag screws driven into 
the ground in radical lines 
around each bearing block indi- 
cated the amount and extent of 
movement of the clay adjacent 
to the block. In each case the 
loads were applied continu- 
ously from zero until settle- 
ment prevented continuation 
of loading. At the portion of 
the site where the clay seemed 
softest, the settlement of the 
blocks averaged less than 4 in. 
under loads of 3 tons per sq.ft. 
and where the material was 
harder, settlement under simi- 
lar conditions averaged less 
than 4 in. with periods of fif- 
teen hours under load. As the 
loads were increased above 3 
tons, the clay began to flow 
laterally, as evidenced by up- 
heaval and cracking in the sur- 
face adjacent to the bearing 
blocks; the block then settled 
rapidly, sometimes tilting. It 
was evident during these tests 
that any distributed load over 
the area adjacent to the blocks 
would have retarded or pre- 
vented the lateral and vertical 
displacement which permitted 
rapid settlement. Interpreted 
with regard to the design of 
the building, where edge loads 
on the foundation slab and the 
load of backfill around the 
building furnish restraint, 
these tests indicate that the 


clay is capable of supporting Cross Section 
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test loads without objectionable settlement and without 
producing any uplift. 

The foundation slab is 94 ft. thick in the central por- 
tion under the tower, reducing to 44 ft. outside this area 
and then to 2 ft. at the edges beneath the exterior walls. 
The entire slab is of 1: 2:4 gravel concrete and contains 
8,794 cu.yd. 

The principal loads from the building are brought upon 
the foundation by the structural walls supporting the 
tower. The loads from the exterior walls and steps are 
relatively light (less than 1 ton per sq.ft.), making the 
average load under the entire foundation mat 2 tons per 
sq.ft. No load is applied on the area inside the columns 
in the central portion of the structure. 
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Longitudinal Section 


loads greatly in excess of the FIG. 3—REINFORCED-CONCRETE FRAME, GEORGE WASHINGTON MASONIC MEMORIAL 
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The slab is reinforced to resist bending stresses that 
may occur from inequalities in clay settlement and to 
make the entire foundation slab continuous, so that the 
building, together with the backfill surrounding it, will 
effectually confine the underlying clay and preclude the 
possibility of lateral movement or uplift. The slab was 
designed and constructed as fifteen interconnected mono- 
lithic units separated by predetermined construction 
joints, located to serve as expansion joints without de- 
creasing the strength of the mat. The main reinforce- 
ment consists of seven layers of 14-in. square bars spaced 
44 in. on centers, the bars extending both ways in each 
section and tying the sections together. In addition the 
sections are hinged together at each joint by Z-bar rein- 
forcing, extending in each direction and crossing at the 
joint. 

As special protection for the foundation bed, to pre- 
clude the possibility of damage either by oxidation or 
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Structural Plan of Roof and Third Floor of Tower 
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addition to the provisions for direct thrust through the 
successive tiers of the tower, special provision has been 
made by the use of diagonal reinforcement in the walls 
to insure uniformity of distribution in transmitting girder 
loads to the walls. 

The most involved features of the structural design 
arise from the architectural requirements for the large 
memorial hall in the center of the building and for the 
construction of the tower directly over this open hall, 
rising 250 ft. above the roof of the hall. The hall is 
66 ft. wide between structural walls on the north and 
south, with a total length of 110 ft. The clear space in 
the center is 35 ft. 4 in. wide by 65 ft. long. Concrete 
piers are provided at each corner of this clear space, and 
on the north and south sides, between these piers, four 
polished granite columns are placed, these piers and 
columns acting in conjunction with the structural walls 
as support for the tower. 


Horizontal 14°" 
Vertical /$” 
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FIG. 4—STRUCTURAL FRAMEWORK SUPPORTING TOWER AT THIRD FLOOR LEVEL 


from storms, a 3-in. mat of concrete was placed on the 
subgrade as it was uncovered. Excavation first was 
made to 1 ft. above subgrade. Then as the steam shovel 
made the final cut the protective mat was poured. Con- 
creting followed the shovel so closely that no part of the 
bed was exposed to the air for more than 30 minutes, 
the shovel being run ahead and the protective mat placed 
to the full extent of the cut at the end of a day’s work. 
Ribs formed in this protective mat gave support for the 
foundation slab reinforcing steel and the raker timbers 
used to brace the forms. 

Structural Design—All walls are designed to secure 
direct thrust throughout the structure, the interior faces 
being sloped, or special construction provided, to afford 
direct thrust fer the successive tiers of the tower as they 
set back upon one another. At certain levels, as at the 
fifth floor, this construction results in the use of inclined 
structural walls entirely independent of and separate 
from the outside walls of the tower; the outside wail in 
these cases serves only to support the stone facing. In 


The columns are in two tiers, one from the foundation 
bed to the under side of the second floor girders, and a 
second tier extending 40 ft. above the second floor to 
girders which form part of the third floor system directly 
supporting the tower construction. The columns are 
4 ft. 2 in. in diameter, designed to carry 1,000 Ib. per 
sq. in. Column continuity is provided through the girders 
at the second floor between the granite columns of the 
tier below and that above by the introduction in the 
girder reinforcement of 3 ft. 6 in. spirals of 4-in. diam- 
eter rods. Similar spirals are inserted in the girders of 
the third floor system over each column. 

The girders at the second floor are designed as canti- 
levers (Sec. CC, Fig. 4) with reinforcement extending 
beyond the columns to the structural walis at the sides 
of the hall. This type of construction was adopted in 
preference to an earlier arch design in order to secure a 
minimum of deflection at the center of the floor of the 
hall. 


The two lines of columns are spaced 39 ft. 2 in. center 
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to center, and the columns are 10 ft. 5 in. center to center 
in each line. Extending in an east and west direction 
over the tops of the columns and the corner piers in 
each line is a concrete girder 3 ft. 4 in. wide and 24 ft. 
deep. (Sec. BB, Fig. 4). In the north and south direc- 
tion (Secs. AA and DD, Fig. 4) a beam 5 ft. 4 in. wide 
at the bottom, 9 ft. wide at the top and 24 ft. deep ex- 
tends across the end piers, while over the tops of the 
columns and the structural walls of the hall are four 
girders 14 ft. 6 in. deep, with soffits 5 ft. wide between 
the columns and the structural walls and 3 ft. wide in 
the central portion between the two lines of columns; the 
webs of these girders are respectively 3 ft. wide and 1 ft. 
wide. The slab over the entire area is 12 in. thick. These 
girders, beams and slab constitute the third floor system, 
upon which the tower is supported. 

The 14 ft. 6 in. girders perform the heaviest duty. 
They are reinforced with 34 14-in. square bars, 70 ft. 
long between bends (Sec. BB, Fig. 4), with 5 ft. on each 
end turned up. This length of bar was adopted in order 
to avoid the extra handling and splicing and difficulty in 
placing concrete required with the use of shorter bars. 
The stirrups in these girders are 1-in. round bars. 
Under ordinary conditions the weight of the tower is 
distributed between the granite columns and the struc- 
tural walls, the girders serving only to support the third 
floor loads and to contribute to the lateral stiffness of the 
entire frame. The girders are designed, however, so that 
in the event of disturbance of the granite columns by 
earthquake, the entire weight of the tower can be sup- 
ported by them and transferred to the structural walls 
at the north and south sides of the hall. The 24 ft. 
girders over the columns are caps for support of the ceil- 
ing construction. They contribute to the longitudinal 
stiffness of the building and furnish additional girder 
strength for transferring loads equally to the transverse 
girders and the walls in the event of disturbance of part 
of the columns. 

The girders and slab forming the third floor system 
represent an unusually heavy piece of construction. The 
total volume of concrete is 1,153 cu.yd. Each of the 
14 ft. 6 in. girders with its portion of the slab weighs 198 
tons. The total concrete in this portion of the construc- 
tion is equivalent in volume to a 3 ft. 9 in. slab over the 
entire area, and represents a dead load in contact with 
the forms of 2,300 tons. The extreme outside portions, 
which act only as a roof, were supported during construc- 
tion by ordinary T-props, but special provision was neces- 
sary for the forms in the central portion. Here the 
beams and slabs were supported upon 24-in. beams seated 
upon corbels worked into the structural walls. Two 
beams were used beneath the soffit of each of the trans- 
verse reinforced-concrete girders. The forms for the 
webs of the girders and for the slabs were supported on 
these steel beams, but were constructed so as to be inde- 
pendent of one another. After the concrete work was 
completed and the forms were stripped, the steel beams 
were removed by burning off at the wall corbels. 

Elevators in Inclined Shafts—Another unusual prob- 
lem resulting from the architectural arrangement inside 
the building is the provision for elevator service to the 
tower floors in inclined shafts. Two shafts are provided. 
placed symmetrically at each side of the hall, on a pitch 
of approximately 1 to 12. 

Construction Work—Construction was started under a 
contract covering only the foundations. The plant de- 
signed and built for this contract consisted of a concrete 


plant and chuting tower located at the seuth side of the 
main building. Before the foundations were completed 
the same contractor was retained for construction of the 
superstructure, and it was found possible to adapt the 
plant and equipment already in place to the handling of 
the entire work. An auxiliary chuting tower was erected 
in the center of the building, an opening being left for it 
at each floor, to be filled after the building has been con- 
structed to full height. This central tower is equipped 
with two booms for handling granite and falsework mate- 
rials. 

All excavation has been handled by steam shovels. 
With 30,000 cu.yd. of material removed from the foun- 
dation, 105,000 cu.yd. from the approach steps and ter- 
races and 55,000 cu.yd. yet to be removed, excavation will 
total 190,000 cu.yd. 

Construction work on the foundation mat was handled 
on a continuous basis, the shortest run being seventeen 
hours and the longest 99 hours. A total of 302 hours, 





FIG. 5—BEGINNING THE 250-FT. TOWER AT THE 
THIRD FLOOR LEVEL 


Center elevator tower, equipped with two booms, handles all granite, 
forms and reinforcing 


in six runs, was required tor the mat, and with only six 
hours in the entire period lost for repairs and oiling. The 
center section of the mat was placed first and allowed to 
set for seven days before the forms were removed ; then 
the other sections were concreted alternately, the forms 
in each case being removed at the end of one week. 

At the western end of the building the exterior wall is 
a semicircle in plan, forming the outside wall for an 
auditorium directly back of the central hall. The con- 
struction of the roof over this auditorium presented a 
special problem, for although it is of slab and girder 
construction, the slab is the surface of a cone of 40-ft. 
diameter and 14-ft. rise and the soffits of the beams grade 
toward the outer edge. The slab is 44 in. thick and is 
supported on beams framing into two main girders, each 
2 ft. thick and 8 ft. 6 in. deep at the ends and 12 ft. 6 in. 
deep at the center. Top forms were necessary to hold the 
concrete on the pitch of this roof. These were con- 
structed by placing supporting rafters to the grade for 
the finished surface and then inserting boards, previously 
cut to exact size and fitted with nailing strips, between 
the rafters and spiking them in place. The slab and 
beams and girders contained 280 cu.yd. of concrete and 
were poured continuously in eighteen hours. 

Personnel—The building is being built by the George 
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\Vashington Masonic National Memorial Association, 
Louis A. Watres, president, and J. Claude Keiper, sec- 
retary-treasurer. Helmle, Corbett & Harrison, New 
York City, are the architects, with Osgood & Osgood, 
Grand Rapids, Mich., consulting architects. The Gun- 
vald Aus Company, New York, is consulting engineer 
for the structural design of the building and Daniel E. 
Moran, New York City, was consulting engineer on the 
foundations. The Cranford Company, Washington, 
D. C., is the general contractor. 


Steam, Air and Water Jets 
Help Caisson Sinking 


Concrete Caisson 40x21 Ft. for Mine Shaft 
Sunk by Excavating, Loading and 
Use of Jets 


N SINKING a new concrete lining for a coal-mine 

shaft at Nason, IIl., steam jets were used to loosen 
the material when the shaft was hung up by friction and 
water jets proved insufficient to release it. This shaft, 
at a mine of the IIlinois Coal Corporation, was sunk in 
1923 and has been used as an air shaft. For a depth 
of 49 ft. it was about 144x334 ft. and was built of a 
solid curbing or lining of 6x12-in. timbers on edge. At 
this depth water-bearing sand was encountered, and 
14-in. interlocking steel sheet-piling was driven to rock 
at about 80 ft. depth, within which the excavation was 
carried down. The piling pushed inward at the bottom 
so that the clear opening was about 10x30 ft. There 
was continual leakage of water through the sheet-piling, 
with a little sand, but above it there was very little 
leakage. *- 

Bulging of the steel sheeting became apparent in 
1926. The timber lining also showed’ signs of being 
overstressed, and the owners reinforced it at the corners 
with 6x6-in. kneebraces about 7 ft. long, spaced 15 to 36 
in. c. to c. As this proved ineffectual, a permanent 
reconstruction was decided upon in order to save the 
shaft. The plan adopted was to sink a concrete caisson 
from the surface to the reck. This’ structure is 21x404 
ft. over all, with interior corners beveled and with a 
12-in. cross-wall forming an airway. After the shaft 
was sunk, the larger opening (for the cages) was divided 
by crossbracing of 6-in. H-beams or buntins, spaced 
vertically 3 ft. c. toc. From a sharp cutting edge the 
side walls tapered to a thickness of 42 in. at a height 
of 6 ft. Above this they were 42 in. thick for 24 ft., 
then 36 in. for 24 ft. and 30 in. for 24 ft. to the top, 
the total height being 78 ft. 

Construction was begun in July, 1927. The cutting 
edge was built in a 12-ft. excavation, and above this the 
concrete was poured in 6-ft. lifts, with two sets of panel 
forms used alternately. When the caisson had been 
built to 24 ft. above the cutting edge, the pit was back- 
filled and sinking was begun (Sept. 4). At a depth of 
44 ft., however, the shaft refused to sink. 

After the cutting edge had been undermined and back- 
cut, the 54-ft. height of concrete was increased to 70 
ft., and platforms were built on the offset at 54 ft. and 
loaded with 200 tons of clay. In addition, 285 tons of 
steel rails was loaded on the top, making a total added 
weight of concrete, clay and rails of 735 tons. Yet the 
shaft did not move. 
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Water jets were then tried, the shaft being kept ver 
tical by means of guide shores of 12x12-in. timbers 
Two 2-in. jet pipes were used, with 4-in. nozzles and 
175-lb. water pressure. Both were worked from a der 
rick boom, being raised and lowered alternately by the 
hoisting engine. Starting with a 5-ft. drop after the 
jetting had been carried entirely around it, the shaft 
continued to sink as material was excavated, but it 
stopped again when the cutting edge reached a depth 
of 68 ft. Further jetting with water and air proved 
ineffectual. 

Steam jets were then resorted to. The material 
around the shaft was first excavated to a depth of 20 ft., 
and with the same pipes previously used for the water 
jetting steam jets at 175-lb. pressure were applied. Some 
water was necessary also in order to form. sufficient 
mud around the jets. This process was carried on for 


SA 
Section B-B Section A-A 
CAISSON FOR MINE SHAFT 


24 hour: daily for five days, when the shaft started to 
move slowly, sinking at the rate of about 4 in. per hour. 
At the same time, 1-in. air jets at 100-Ib. pressure were 
worked under the cutting edge. Interruptions were 
necessary to allow of removing the steel sheeting, which 
had to be cut apart and taken out in very short lengths, 
2 or 3 ft., in order to avoid an inflow of the quick- 
sand. 

During the sinking the larger compartment of the 
shaft was crossbraced by 12x12-in. timbers 3 ft. apart, 
with vertical diagonal plank bracing on each side. This 
timbering was at one side of the position for the per- 
manent steel H-beam buntins, and was removed after 
the latter had been placed. These buntins have 12x12-in. 
anchor plates at each end, embedded in the wall. Pockets 
for these plates were left in the side walls during the 
original pouring, and these pockets were afterwards 
packed with concrete. 

On Nov. 11, 1927, the shaft was landed successfully 
on the shale rock, making an average sinking rate of 14 
in. per day. The entire work, including the erection of 
a steel headframe, was completed on Jan. 5, 1928. The 
work was done by the Foundation Company under the 
direction of F. W. Adgate and L. J. Hotchkiss, of the 
Chicago office. L. J. Ruddock was superintendent. The 
Allen & Garcia Company, Chicago, acted as engineer for 
the Illinois Coal Corporation. 
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Equipment Costs for Gravel Road 
Maintenance 


Operating Expenses of Maintenance Equipment 
as Determined by Close Accounting 
in Gogebic County, Michigan 
C. F. WINKLER 
Engineer-Manager, County Road Commission, 
3essemer, Mich. 
Extracts from a paper at annual Michigan conference 
on highway engineering at the University of Michigan, 


Ann Arbor, Mich., Feb. 14-17, 1928 


HE following cost and performance records are 

from actual experience in Gogebic County, in north- 
ern Michigan, and are the result of careful accounting 
and personal supervision and contact. They are not 
assumed to represent experience in other sections of the 
state. 

Tractor Bladers—A few years ago a gravel road main- 
tenance section was about 7 miles long and was main- 
tained by a small drag or grader drawn by horses. This 
equipment soon proved inadequate, because of the limited 
mileage and its lack of weight. The next step was the 
substitution of farm tractors for horses, and use of 
graders heavy enough to cut the road metal. These 
outfits, although much cheaper than team labor when 
mileage and class of work were considered, ran up an 
enormous repair bill for the tractors, besides requiring 
two operators. The costs for this type of tractor were on 
the average 80c. per running mile. To this cost was 
added the cost of the grader and its operator. This class 
of machine averaged about 20 running miles per day and 
maintained approximately a 10-mile section. 

Then manufacturers produced the one-man, tractor- 
operated patrol grader on rubber-tired wheels. This 
machine is an economical and efficient patrol unit. One 
unit is capable of maintaining 20 to 25 miles of road. It 
is economical because of low first cost, low repair cost, 
the large mileage and the one-man operation. It is 
efficient due to its weight and ease of control and because 
it can be used for scarifying. These machines will oper- 
ate for about $11.75 per nine-hour day and will travel, 
on a year’s average, about 30 miles per day at a cost of 
less than 50c. per mile. Compared with the steel-wheeled 
farm tractors drawing graders, the dragging cost has 
been cut 50 per cent per running mile, the mileage cov- 
ered has been increased from 18 to 30 miles per average 
day and the character of the work has been greatly im- 
proved. 

Motor-Truck Bladers— Motor trucks with spring 
blades proved quite efficient and economical with the 
army trucks, where the first cost was very low and the 
consequent daily rental or depreciation rate was a mini- 
mum. The heavier trucks, however, when purchased 
new, cost approximately four times the amount of the 
patrol graders. Granting that the repairs are less, one 
truck, to compete in cost with a patrol grader, must cover 
at least the same mileage as two patrol graders, or must 
be able to maintain a section 50 to 60 miles long. The 
truck will easily cover this mileage, but dragging carried 
on at this speed in ordinary dry weather is not efficient 
and will not eliminate irregularities and cut off chatter 
bumps. 

A cheaper truck must be purchased to compete with a 
tractor patrol girder. A truck of 2-ton capacity, costing 
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$2,500, may answer the purpose, but because of its light- 
ness and its inability to scarify rough stretches of road, 
will need the assistance of a tractor-operated machine at 
intervals. The cost of operating a $2,500 truck with a 
spring blade is about $18 per day, as compared with 
$11.25 per day for a tractor patrol grader. The truck, 
then, must cover at least 50 per cent more road and must 
maintain a section of road from 40 to 50 miles long. 
This is quite a maintenance section for one truck. 

Team Hauling—Another major maintenance task on 
gravel roads is transportation of materials. Horse- 
drawn vehicles in some instances are used on hauls up to 
2 and 3 miles in length. This method of handling gravel 
or any road material for road maintenance has no defence 
from a standpoint of economy, except possibly where a 
sleigh-haul can be utilized. The average ton-mile cost 
for team and wagon is about 60c. The average ton-mile 
cost for sleighs where large loads of 3 to 4 tons can be 
handled is not less than 25c. per ton-mile. When the 
slowness of the work and the inability to dump loads are 
considered, even under most favorable conditions team 
haul is not economical. 

Trailer Hauling—Tractors and trailers are used in 
some instances on the longer hauls and are an improve- 
ment over horse-drawn vchicles. However, under ideal 
conditions and for hauls not exceeding 2 miics in length, 
a tractor hauling three 5-ton trailers cannot haul for less 
than 22c. per ton-mile. 

Truck Hauling—Trucks have become almost univers- 
ally used for hauling materials for road maintenance. 
Army trucks, so cheaply sold to count.:s after the war, 
were a decided means of introducing truck haul and sup- 
planting team haul. These trucks were of all types and 
descriptions and mostly on hard tires. The depreciation 
charge-off was small, being about $300 to $400 per year, 
but repair costs were always excessive. In using 5-ton 
trucks, the ton-mile cost over a period of years was 17.1c. 
These figures show a decided saving over other types of 
hauling equipment. 

This saving was so encouraging and the use of large- 
capacity trucks so apparently satisfactory and economical 
that Gogebic County has for its new equipment large- 
capacity, high-powered, high-speed trucks. Although 
these trucks are comparatively new, the running-mile 
cost, the ton-mile cost and the daily average mileage seem 
to justify, at least by comparison with the army type 
truck, their continued use from a standpoint of economy. 
The average daily mileage of the ermy type trucks over 
a period of six years was 44.6 miles, the ton-mile cost, 
as before stated, was 17.1c. and the cost per running mile 
41.9c. Using the newer trucks of 5-ton capacity, on 
dual pneumatics, costing $8,000 or more, with deprecia- 
tion figured on a five-year life, the costs are as follows: 
Ton-mile cost, figured over a period of two years, 14.3c. ; 
daily average mileage, 60; cost per running mile, 37.5c. 
These figures are all averages, figured on a basis of 
working days and tons hauled and include all items of 
operation, insurance, depreciation and repairs, with the 
exception of office overhead. The high-speed, high-cost 
trucks show a gain of 35 per cent in mileage per day over 
the low-cost, slower trucks, a saving of ton-mile cost of 
16 per cent and a saving per running mile of 10 per cent. 

The roads maintained as county roads are today as a 
rule more or less improved and, having a compacted base, 
carry large loads. A 5-ton truck on pneumatic tires will 
travel with full load at a speed from 20 to 25 miles per 
hour, depending on the grades, and will carry twice the 
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amount of a 24-ton truck at a very slight increase in 
operating cost. For spring maintenance and other jobs 
of minor size, such as patrol-section patching, a few of 
the smaller trucks are necessary. 

Screening and Crushing Plants—The preparation of 
surfacing material for gravel roads is an important item 
of maintenance. There are numberless deposits of gravel 
for road surfacing, providing they are crushed and 
screened to meet specification. Years ago, when the use 
of 1-in. or 2-in. screen gravel was considered a luxury, 
when in many counties the expenditure of $12,000 or 
$15,000 for a crushing plant would have been considered 
robbery, small portable screening plants were introduced. 
These plants were equipped to screen from the pit run 
the size of gravel wanted, and the oversize was rejected 
and hauled back into the pit. Gravel was scraped out of 
the pit with wheeled scrapers and dumped into a trap on 
to a conveyor belt. This was an inefficient way of han- 
dling material, and thousands of yards of good road 
gravel was rejected and wasted. Although the writer 
operated such plants, figures are not available as to pro- 
duction costs, but about 75c. to 80c. per cubic yard of 
screened material produced would be a fair approxima- 
tion. 

Gravel crushing and screening plaits are therefore a 
necessity if gravel roads are to be cheaply resurfaced. 
The application of resurfacing gravel is usually limited 
to 2 or 3 in. loose measure, and a production of 5,000 to 
6,000 cu.yd. suffices for quite a stretch of road. In 
order to keep within an economical haul, frequent set-ups 
of the crushing plant are necessary, and today there are 
on the market portable crushing and screening plants 
that really are portable. Their purchase and use are 
economy. 

A plant having a capacity of 150 to 300 cu.yd. per day 
can be purchased, with power and with drag scraper, for 
about $12,000 to $13,000. Since such a plant can be set 
up for about $275 and dismantled and moved for about 
$240, it can be shifted two or three times a season and a 
great saving effected in truck haul. These portable plants 
are usually equipped with a jaw crusher, and in gravels 
in which the boulders are close-grained, finely crystalline 
igneous rocks, the replacement cost of jaws is rather 
high and the output of the plant limited. Where these 
conditions exist and where the amount of material to be 
crushed is about 30 per cent of the whole, a 9x36-in. jaw 
crusher cannot be expected to turn out more than 135 to 
150 cu.yd. per day of 1-in. material. The cost of mate- 
rial of this kind averages 53.6c. per cubic yard. 

Wherever a large amount of crushed material is to be 
used and therefore a long-time set-up with a larger daily 
capacity is possible, a non-portable or semi-portable plant 
with a gyratory crusher is advisable. The cost of setting 
up and assembling such a plant, with an 8-in. gyratory, 
screens, bins and rejection returns, is about $800. How- 
ever, the added overhead is soon made up by lower oper- 
ating and upkeep costs and increased output. The cost 
of producing material from pits containing 90 to 95 per 
cent igneous rocks, with about 30 per cent to be crushed, 
was 45.lc. The amount of oversize material is a decided 
factor in the cost of crushing. 

Mention was made previously that wheel scrapers were 
used to handle gravel from the pit to the plant conveyor. 
The cost of moving material in this manner is approxi- 
mately 16c. per cubic yard. A great improvement over 
this old method is a drag scraper outfit, set up to drag 
into a hopper over the conveyor belt and operated by one 
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man. Even with a limited daily output of 175 cu.yd., 
gravel can be hauled a distance of 400 to 600 ft. at a cost 
of 8c. per cubic yard. Another great improvement and a 
decided step toward economical production of crushed 
gravel is the shaker feeder to equalize the load on the 
conveyor or feeder belt and to eliminate alternate peak 
and light loads in the crusher. By keeping the crusher 
fed continuously at capacity and eliminating entirely peak 
loads, the output of a crushing plant can be increased 
nearly 25 per cent. 


Weaknesses in Public Sanitation 
in Indiana 
By L. S. Fincu 


Sanitary Engineer and Director of Water and Sewage Depart- 
ment, State Board of Health, Indiana 


Excerpts from a paper read at the annual meeting of the 
Indiana Engineering Society 


ITHIN the past few months a professional engi- 

neer in good standing prepared plans for sewage- 
works to replace an inadequate plant for a_ public 
institution in Indiana. Bids were called for, but the 
authorities specified that bids on any alternative design, 
proposed by a bidder, would be considered. This let 
down the bars and a company manufacturing septic 
tanks for residential use submitted an alternative design 
which it proposed to build at a cost $3,000 lower than 
the low bid on the original design, which had called for 
an Imhoff tank, trickling filters and glass-covered 
sludge beds. 

The alternative design called for 34 residential-type, 
precast concrete septic tanks in series. No provision 
had been made for drawing the sludge from any except 
the two end units, the others being absolutely inaccessible. 
When the “chief engineer” who was proposing this mon- 
strosity was asked by the writer to explain how the 
sludge would be removed and where it would be dried if 
it could be removed, he replied that his tank was so 
efficient that there would be no sludge to remove or to 
dry. The writer further questioned this so-called engi- 
neer in the presence of the officials who were to award 
the contract, and forced him to admit that all engineers 
(professional) who examined his system said it would 
not work. Nevertheless he maintained that when it was 
installed they all had to admit that it was working satis- 
factorily. Unfortunately, the officials took in all this 
bunk and awarded the contract to him when he offered 
to a post a maintenance bond covering the first year. 

In the operation of water-works, sewage-works and 
garbage disposal plants in Indiana, too often the superin- 
tendent is the town marshal or the village iack-of-all 
trades. This is particularly true of sewage-works, which 
are usually expected to run themselves, with only a little 
moral support now and then from the last man to whom 
the buck can be passed. During the past year the writer 
was called by a health officer to determine why raw 
sewage was being discharged from the municipal sewage- 
works. This plant, installed in 1913, consisted of a 
septic tank and contact bed. No sewage was flowing 
either in or out of the plant, and on examination it 
appeared quite likely that it had not been in use for 
several years. The sewage was being bypassed around 
the plant, probably because the street commissioner, who 
was supposed to be responsible for its operation, did not 
want to be bothered. 








wn 


50 ENGINEERING NEWS-RECORD 


Vol.100, No.14 


Quicksand Tunnel Timbered From Needle Beam 


Using Light Air Pressure, Contractor Substitutes Needle Beam Bracing for Shield 
in Sewer Tunnel at Cleveland 
By S. H. Murpock 


Engineer of Construction, Division of Engineering and 
Construction, Cleveland, Ohio 


PARTICULARLY successful operation of holding 

a quicksand tunnel by bracing from a needle beam is 
now in progress in Cleveland, Ohio. The tunnel is for 
a sewer, is brick lined and grouted and is not unusual 
in design or structure. The construction methods are, 
however, interesting and unusual in the precision of pro- 
cedure followed. 

Loeation and Structure—The new sewer is a link in 
the 79th St. sewer district trunk-sewer system shown on 
the accompanying map. It extends from Wade Park 
Ave. 4,500 ft. to Euclid Ave., and is being built in two 
contract sections by the same contractor. Section 1, 
contracted for Feb. 23, 1927, and begun March 15, ex- 
tends 2,300 ft. south from Wade Park Ave. Of this 
length 500 ft. is special-section sewer built in open cut. 
The remaining 1,800 ft. of Section 1 and all of Section 
2, 2,200 ft., are being constructed in tunnel and under 
compressed air. Section 2 was contracted for July 17, 
1927, and was begun Jan. 15, 1928. All construction is 
to be completed about Aug. 15, 1928. The total contract 
cost is $640,000, all of which is being provided by general 
sewer bonds. Abutting property is not being assessed 
for any portion of the cost. 

The sewer was designed by the rational method, using 
the city of Cleveland rainfall curve and a factor of im- 
perviousness of 0.6. The general design data used were: 


CORE MACRIOR bonis cin bade ce hen Kase s 1 2 
Concentration time, minutes............ 53 41 
Trepetety GUOOE, GOTOS.. «cnc nccesescacs 1,027 560 
Rate of runoff, inches per hour......... 1.12 1.36 
Runoff, cubic feet per second............ 1,150 760 
ee Wik a's 6b oe Skewes ceesan 0.3 0.3 
NN. CUM! | nha dae mess bt Odea bm de 113 10 
Capacity, cubic feet per second......... 1,140 790 


Inlet time, eight minutes; N 0.015; F = 0.6. 


The depths were kept low to be well under future sub- 
way or grade-crossing work. Three different cross-sec- 
tions were adopted as follows: 


113 ft. circular equivalent (special section)...... 500 ft. 
BAS Ee CORGED on cc ddendesocadoeteenswenspeses 1,800 ft. 
| i Se a ree re en ee 2,200 ft. 

ORE iin da ce R bE nS Kas wiceineah eae een eue 4,500 ft. 


The special section is ham shaped to provide the broad 
bearing necessary in soil of the character described where 
open-cut methods are used. The circular sections, 4,000 
ft., are constructed in tunnel. All sections are three-ring 
brick masonry and the special section is laid on a grillage 
and has a tile underdrain. 

Factors Influencing Construction Plan—Borings indi- 
cated a surface layer of light yellow sand from 10 to 18 
ft. deep. Under this was a deep bed of fine water-bear- 
ing sand from 12 to 19 ft. deep. The proposed sewer, 
at the location and gradient selected, was therefore almost 
entirely in quicksand. The street is 66 ft. wide. It has 
many beautiful shade trees, relics of the time when Cleve- 
land bore the proud name of “The Forest City.” It is 
well built up and there are many large residences and 
apartment houses. Under the street are gas, water, elec- 
tric light and telephone conduits, and an old sewer, at a 


depth of about 12 ft., which it was necessary to keep in 
operation during construction. 

Construction in open cut would have involved the tight 
sheeting of the trench and the relocating of all public 
service mains. It would also have necessitated rebuild- 
ing the local sewers in advance of the work and replacing 


‘the pavement upon the completion of the work. In addi- 


tion to these factors, the street would have been closed 

to all traffic during construction and the city might have 

been involved in many damage actions arising from 
Easterly Sewage 2, 
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NEEDLE BEAM BRACING AND TIMBERING IN QUICKSAND 


trench settlement. In view of these conditions, it seemed 
that tunnel construction was the logical procedure and 
would be the cheapest and best. It was therefore 
adopted ; and to minimize the danger of air leakage the 
tunnel was located laterally as far as possible from the 
old sewer. 

It was calculated that an air pressure of not to exceed 
12 lb. would be sufficient to balance the water in the soil 
and that this could be consistently maintained without 
undue leakage or blows. It has been found that a pres- 
sure of from 8 to 10 lb. is ample to keep the tunnel dry 
at all times and there has been little trouble from leakage, 
although early in the work, while the shallower sections 
were being constructed, there were occasional leaks at 
cld house connections where the ground had been dis- 
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turbed and satisfactory cover 
was lacking. 

General Construction Method 
—Actual methods of construc- 
tion were left largely to the 
contractor and were supposed 
to be governed by conditions 
as encountered. It was the 
original intention of the con- 
tractor to use a shield, but be- 
fore starting work he requested 
permission, which was granted, 
to brace the excavation from a 
needle beam. The needle beam 
used consists of two 12-in. 
I-beams bolted together with 
two 3-in. planks between. The 
planks are carefully trimmed 
to fit the flanges of the beams 
and the result is an extremely 
rigid needle 20 ft. long. 

Excavation—Mining opera- 
tions are begun at about 11 
p.m., when the bricklaying on 
the preceding shift has been 
completed. A heading is first 
excavated in the upper half of 
the bore fora distance of about 
10 or 12 ft., which constitutes the average daily shift. The 
hole thus opened is about 4 ft. wide at the top and 3 ft. 
wide at the bottom, about 1 ft. below the spring line of the 
arch. The roof is supported by 3-in. matched sheeting 
placed longitudinally, which is held in place by diagonal 
bracing, called crutches, against the undisturbed sides of 
the heading. Under the air pressure used, the sand as 
sumes the appearance of clay and is quite easily mined 
and handled. At the point determined as the new face, 
a hole about 3 ft. long and 2 ft. square is driven into the 
face, and this hole, known as the monkey hole, is pro- 
tected by a metal shield. 

When the second mining shift comes on at about 7 
a.m. the needle beam is moved forward until it has 
entered the monkey hole to the full depth of 3 ft. The 
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beam is then blocked up to line and grade in the monkey 
hole and also firmly supported at its other end, which 
now extends into the completed sewer for a distance of 
about 5 ft. Under normal conditions and when ordinary 
progress is being made, the needle beam now has a 3-ft. 
bearing in the monkey hole and a clear span of about 12 
ft. in the new section, and extends 5 ft. into the com- 
pleted sewer, where it is held firmly in place by blocking 
in the invert and screw jacks against the roof. 

Mining operations are now continued downward both 
ways from the heading already opened, and as rapidly as 
material is removed, 3-in. matched sheeting, which con- 
stitutes the permanent tunnel lining, is placed, being held 
in place by 6x4-in. blocks cut to proper radius. These 
blocks are in turn supported by screw jacks resting on 
the needle beam. The general appearance of the con- 
struction at this stage suggests a wheel, the spokes of 
which are the various jacks radiating from the needle 
beam, which represents the hub of the wheel. This work 
is continued all the way around the bore, the invert being 
the last place excavated. Excavated material is taken by 
tunnel cars to the shaft, where it is elevated to the tipple 
and removed at once to the dump. 

As material is excavated, a tight bulkhead is con- 
structed in the new heading to support the undisturbed 
earth in advance of the work. The bulkhead consists of 
breast boards placed tightly against the face from the 
top of the arch to a point about at the spring line. The 
lower half of the bore is reinforced by canvas stretched 
This arrangement eliminates the danger of sand caving 
it and securely braced upon the completed brickwork. 
This arrangement eleminates the danger of sand caving 
in at the face if air pressure should be inadvertently 
removed. 

Lining—Mining is usually completed at about 1 p.m., 
and shortly afterward the bricklayers begin work. The 
invert is first set and the masonry is built up simultane- 
ously on each side from the invert. The jacks and bear- 
ing blocks are removed as they are snnSetainedil The 
center roof supports are the last removed and the arch is 
completed usually at about 11 p.m. 

In order to minimize the possibility of air leakage, the 
contractor forces grout continuously back of the com- 
pleted brickwork by means of 2-in. pipes built in at 
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frequent intervals. The grout is a mixture of cement 
and sand and is forced through the 2-in. pipes by a high- 
pressure compressor. It is, of course, impossible to state 
just how efficient this grouting is, but it is felt that most 
of the openings that are undoubtedly left behind the 
tunnel lining are satisfactorily filled and that danger of 
air leaks is greatly reduced. Moreover, it is expected 
that the grouting process will do much to eliminate in- 
filtration. 

Contractor's Plant—The plant at Shaft 1, by means 
of which the first section of tunnel is being constructed, 
includes two low-pressure compressors operated by two 
50-hp. three-phase motors, operating at 900 r.p.m. Air 
is conveyed by 6-in. lines from the compressors to the 
receivers and then by an 8-in. line to the tunnel. In 
order to provide circulation in the tunnel, the air line has 
two outlets—one near the heading and the other just 
inside the lock. This arrangement results in a circula- 
tion of air as the pressure readjusts itself. The equip- 
ment also includes two high-pressure, electrically operated 
compressors for grouting and miscellaneous work. One 
of these compressors is almost constantly employed in 
grouting outside the tunnel lining to reduce air leaks. 
Owing to the location of the plant in close proximity to 
dwellings and apartments, it was deemed desirable to 
equip the compressors with Maxim silencers. These 
silencers have proved very satisfactory and practically 
all noise has been eliminated. The plant for Section 2 
is located at Shaft 2 near the beginning of the 10-ft. 
section. The equipment is the same as on the first 
section. 

Two locks were constructed on Section 1, the first 
being about 100 ft. south of the first shaft. About 500 
ft. of tunnel was constructed from this lock, and then, 
owing to danger of air leakage on the shallower section, 
the contractor believed it desirable to build a second lock 
when the deeper section was reached. The remainder 
of Section 1, as well as Lock 3, was built using this 
second lock. Lock 3 is situated on the second, or 10-ft., 
section just south of the second shaft. Each lock con- 
sists of a completed section of tunnel carefully plastered 
and bulkheaded. The doors are 44 ft. wide and 4ft. 8 in. 
high and are constructed of 3-in. steel. A rubber gasket 
4 in. thick permits the airtight closing of the doors. Each 
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door is provided with an 8-in. bullseye for the use of the 
lock operator and for emergencies. 

Personnel—The sewer is being constructed by the 
Division of Engineering and Construction of the city of 
Cleveland, Robert Hoffman, chief engineer. It was de- 
signed under the direction of George B. Sowers, deputy 
commissioner of the division. Encell C. Richardson is 
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Commission Finds Failure of St. Francis Dam 
Due to Defective Foundations 
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engineer of sewer design and furnished the information 
herein relative to design. The construction is under the 
direction of S. H. Murdock, engineer of construction, 
and W. A. Cunningham, district engineer. The con- 
tractors are Winterbottom & Connelly, of Cleveland, and 


Al Connelly is in immediate charge of construction work 
in the field. 


Commission Appointed by Governor of California Declares Quality of Foundation Rock Poor— 
Initial Failure Occurred on or Near Fault in Right Bank—Concrete of Good Quality 


HE COMMISSION of engineers appointed by the 

Governor of California to investigate the St. Fran- 

cis dam disaster handed in its findings on March 27. 
Complete copies of the report with illustrations will be 
available later; meanwhile an advance typewritten copy 
of the text was supplied to Engineering News-Record 
through the courtesy of Edward Hyatt, state engineer, 
and has been abstracted in the following. Where the 
exact language of the commission is used, quotation 
marks are employed. The three conclusions of the com- 
missions are given first and the more detailed findings 
follow. 


“Conclusions—(1) Failure of the St. Francis dam was 
due to defective foundations. 

(2) “There is nothing in the failure to indicate that 
the accepted theory of gravity dam design is in error or 
that there is any question about the safety of concrete 
dams designed in accordance with that theory when built 
upon even ordinarily sound bedrock. On the contrary, 
the action of the middle section, which remains standing 
even under such adverse conditions, is most convincing 
evidence of the stability of such structures when built 
upon firm and desirable bedrock. 

(3) “The failure of this dam indicates the desirability 
of having all such structures erected and maintained 
under the supervision and control of state authorities. 
‘ ‘Lhis disaster emphasizes the fact that while the 
benefits accrue to the builders of such projects, the fail- 
ures bring disaster to others who have no control over 
the design, construction and maintenance of the works. 
The police power of the state certainly ought to be ex- 
tended to cover all structures impounding any consider- 
able quantity of water.” 


FINDINGS OF THE COMMISSION 


Water storage in St. Francis reservoir began in March, 
1926, but in that year the maximum storage was only 
13,200 acre-ft., as compared with the reservoir capacity 
of 38,100 acre-ft. In January, 1927, the reservoir was 
filled to within 3 ft. of the spillway level and was kept 
nearly full throughout 1927. It was practically full when 
the failure occurred. 

Evidence showed little seepage through the structure of 
the main dam itself, but seepage through the foundation 
on which the dam rested appears to have increased to a 
maximum of between 1 and 2 sec.-ft. on the afternoon of 
the day preceding failure. The commission was. unable 
to verify rumors of muddy seepage. Evidence indicated , 
that there had been no alarming developments at the dam 





up to one hour prior to the failure, at which time a 
caretaker was seen on the structure. 

The break came suddenly and released a flood that 
attained a maximum depth of 125 ft. at a point near the 
dam. An even greater depth is reported at Power House 
No. 2, 14 miles below the dam. Velocity of the wave and 
time required for the peak to reach points in the valley 
below are given in the accompanying table. 

“It seems probable that the flood peak immediately 
below the dam exceeded 500,000 sec.-ft. and this, together 
with its occurrence in the darkness and the suddenness 





VELOCITY OF FLOOD WAVE BELOW ST. FRANCIS DAM 


Time of Velocity 
Travel Distance in Miles 
From in Miles Per Hour 
Time of Preceding From From 
; Arrival Location, Preceding Preceding 
Location of Flood Minutes Location Location 
Borel power line at dam. 11.58 p.m. ; 
City Power Plant No. 2.. 12:03 a.m. 5 1.5 18.0 
So. Calif. Edison Co. substation 
near Saugus 12:38 a.m. 35 7.5 12.9 
So. Calif. Edison Co. construction 
camp at Kemp 1:20 a.m 42 7.5 10.7 
Fillmore bridge.. 2:25 a.m. 65 12.7 1.7 
Santa Paula 3:10 a.m. 45 8.5 1.3 
Saticoy bridge 4:15 a.m. 65 6.8 6.3 
Montalvo bridge... . . . 5:00 a.m. 45 4.0 5.3 


and violence of the wave, was such that very few persons 
in the constricted valley below the dam escaped with their 
lives, although they were immediately adjacent to the 
safety of the steep slopes of the bordering hills. At a 
construction camp of the Southern California Edison 
Company, 164 miles below the dam, more than 80 out of 
about 140 perished.” 

Construction of the Dam—The following points were 
brought out in the review of construction methods. 
Foundation excavation was carried 8 ft. below the level 
of the diversion dam that was put down into tight mate- 
rial under the stream bed to exclude stream flow from 
the excavation, and the lowest concrete was poured at 
El. 1,630. On the left bank the excavation was notched 
into the rcck along the natural inclined plane of the 
canyon wall without steps and with no cutoff wall. Be- 
neath part of the foundation on the right bank a cutoff 
trench about 3 ft. wide and 3 ft. deep was used. Relief 
of uplift that might be caused by water pressure under- 
neath the dam was provided for only in the bed of the 
stream. Here ten holes, variously reported to be from 
15 to 30 ft. deep, were put down and pipes were led 
thence to a common outlet. The drainage from this 
system is said to have been very small. “Most of this 
drainage system is included under the portion of the dam 
which remains standing; this is probably merely a coin- 
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cidence.” No inspection gallery was put in the dam 
nor was pressure grouting attempted under any part of 
the structure. 

The concrete aggregate was pit-run sand and gravel 
from the stream below the dam; 1.12 bb). of cement was 
used per cubic yard of concrete. Three representative 
concrete specimens taken from the wrecked dam and 
tested in the form of 6-in. cylinders in the laboratory 
showed compressive strengths ranging from: 2,000 to 
2.717 Ib. per sq.in. 


Dam PLAcep ASTRIDE OF A FAULT 


Character of the Foundations—Regarding geological 
conditions, the commission finds that the dam was placed 
astride of a fault or contact between a reddish conglom- 
erate and a fairly uniform mica schist. The schist is an 
ordinary variety of crystalline metamorphic rock con- 
sisting chiefly of quartz, white mica and probably some 
feldspar. It has pronounced fissility or cleavage and 
splits readily into thin plates ; as a consequence it weathers 
and disintegrates into small flakes or scales. “In many 
places the schist has been strongly sheared, commonly 
along planes roughly parallel with the schistosity or 
planes of lamination. Along these shear zones the rock 
has been changed to an exceedingly fragile, flaky mate- 
rial that can be readily excavated with the pick. From 
a structural point of view such sheared schist is extremely 
weak material.” 

After drying out for a few days, the surface of the 
conglomerate on the right abutment “showed plain 
smooth surface when broken and some of the hardest 
specimens rang under the hammer. Many of these, how- 
ever, go to pieces when immersed in water for a few 
hours, and samples taken over a considerable area have 
gone to pieces almost immediately upon immersion. 
Material from the gouge along the fault between the 
conglomerate and schist rapidly becomes soft and unc- 
tuous when immersed.” 

The contact between the conglomerate and schist on 
the right bank shows considerable ancient movement. 
The rush of water through the break at this point has 
scoured the foundation rock to a considerable depth. On 
the left bank the water carried away a large amount of 
the schist not only on the side of the canyon or along 
the abutment but also in the bottom. “Probably due to 
combined effect of water-soaking and undercutting a very 
large and conspicuous slide has developed on the hillside 
on approximately the line of the left-bank abutment.” 


Dip oF Rock RESPONSIBLE FOR SLIDES 


The general strike of the schistosity is parallel with 
the course of the canyon at the dam site (N. 60 deg. to 
70 deg. E.). The dip is northwesterly. Consequently 
the lamination of this schist is not far from parallel with 
the steep slope on the left bank. This slope in fact is 
conditioned in large part by the schist laminations, which 
are also partly responsible for the landslides. While 
schist is not a soluble rock nor is it ordinarily softened 
by wetting, it is weak with respect to stresses parallel to 
planes of lamination. 

The conglomerate strikes N. 15 deg. W. and dips 46 
deg. W. The pebbles, usually small and sparsely dis- 
tributed, are embedded in a high proportion of fine- 
grained, sandy, micaceous, flaky detritus. Peculiarities 
of this formation observed at th dam are at least in part 
a consequence of the faulting between the conglomerate 
and schist, known as the San Francisquito fault. 
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No Earth Movement—This fault passes beneath the 
northwestern part of the dam site and has long been 
known, being represented as a “dead” fault on the maj) 
compiled by the Seismological Society of America. Thx 
present investigation shows that there has been no move 
ment on this fault since the dam was built. The seismo- 
graphs at the California Institute of Technology, Pasa- 
dena, recorded no earth tremors of even slight intensity 
at any time near the time of the dam failure and “there 
appears to be no reason to believe that faulting or other 
major earth movement was to any degree responsible for 
the failure of the dam.” 

The fault passes under the dam site with a strike about 
N. 51 deg. E., or approximately parallel to the canyon. 
The dip varies between 30 and 45 deg. to the northwest. 
On the schist side of the fault is a well-defined clay 
gouge, in places at least 8 in. thick, consisting chiefly ot 
comminuted schist ground to clay by movement on the 
fault. When dry the gouge is fairly hard, but when wet 
it is an unctuous, plastic clay with some inclosed frag- 
ments of schist. Under the gouge, in some places for a 
width of 10 ft., the schist is crushed and sheared. 

On the upper side of the slip-plane is a reddish gouge 
composed of ground-up conglomerate. This is generally 
thicker than the schist gouge and grades rather indefi- 
nitely into disturbed crushed conglomerate. “When dry 
this material is firm and coherent, but it becomes soft and 
plastic when wet. In places this reddish gouge is fully 
4 ft. thick.” 


CONGLOMERATE Rock Has LITTLE STRENGTH 


Above the fault plane the conglomerate is traversed 
in various directions by intersecting fractures, some of 
which contain small seams of clay gouge and others are 
filled with gypsum. Pebbles in the conglomerate have in 
many instances been fractured, sheared and faulted. 
“Finally, the whole mass of the conglomerate has been 
so minutely crushed as to have lost most of the strength 
to be expected in a rock possessing its general appearance. 
When dry the rock is moderately hard and fragments of 
considerable size can be broken out and trimmed down 
with a hammer to specimen size. 

“When, however, a piece of the rock is placed in water 
a startling change takes place. Absorption proceeds 
rapidly, air bubbles are given off, flakes and _ particles 
begin to fall from the sides of the immersed piece and 
the water becomes turbid with suspended clay, and usually 
in from fifteen minutes to an hour a piece the size of an 
orange has disintegrated into a deposit of loose sand and 
small fragments covered by muddy water. Whatever 
may have been the original cementing material of the 
conglomerate, its efficiency has been destroyed by crush- 
ing, aided possibly by solution, and the rock at present is 
held together merely by films of clay. It is possible that 
this part of the conglomerate as originally deposited con- 
tained considerable clay that never became lithified. 
Clearly, when thoroughly wet, the conglomerate at the 
northwestern abutment (right bank) of the dam ceased to 
have the characteristics commonly denoted by the term 
rock.” 

The mica schist on the opposite side of the canyon 
(left bank) shows separation planes along the schistosity, 
and landsliding is therefore always imminent and may be 
produced by any one of several causes. Above the dam 
site several marked recent slides have taken place. Care- 
ful examination of a large one near the dam showed no 
water line, erosion furrows or other evidences of the 


‘Siask sleaze ucbas Ga as hae dana aeec tliat 


Rai SGU a eSNG Cl HS oD SAB, RAS AN ST ALAR OSM a ESE OL BA Reg Ik 











ea. sa 


c 








1m Tl 


hat 
on- 
ed. 
the 
| to 
rm 


yon 
ity, 


lam 
ire- 

no 
the 




















BE WA Aa Rae a 

























pai oiiiay Naa Sing ih SR iddh RBS TC SAT TN ae 






Near a Te cena eae Soci 















———————————_—_—_—_—_—_—_—_—_—_—$—$_—$—$_—$—$_—_—_—_—_— a, 


April 5, 1928 ENGINEERING 
iction of the standing or moving water of the reservoir. 
“Evidently the sliding occurred after the withdrawal of 
the water from the reservoir. The added weight of the 
infiltrated water while the reservoir was full and the 
rapid removal of the water support when the dam failed 
are sufficient causes for the landslides above the dam.” 
The sliding at the east abutment (left bank) of the dam 
“is evidently due to the removal of support as a result of 
the destruction of the dam and the undercutting of the 
slope by the waters released by the dam failure. 

“It is concluded that all of the recent landslides in the 
vicinity of the dam site took place after and as a result 
of the failure of the dam and were in no way responsible 
for such failure.” 

Laboratory tests on a sample of the rock taken from 
the now exposed foundation of the dam showed the 
specific gravity to be 2.414. The compressive strength 
was 523 Ib. per sq.in. (A.S.T.M. standards). The total 
porosity was 2.25 per cent, with the following results of 
absorption tests: 


Per Cent Absorption 


Total Time Elapsed By Weight 
10 minutes 0.59 
30 minutes 0.69 
| hour 0.73 
2 hours 0.79 
2 hours, 30 minutes 0.79 


“In making the above tests rock was broken up into 
pieces passing a 14-in. ring and placed in a bottle of 
water; each piece was carefully brushed to remove loose 
particles ; the total sample weighed 503.6 grams dry. At 
the end of twenty minutes the samples had disintegrated 
in a very marked way and a layer of sand about 3 in. 
deep was formed on the bottom of the bottle.” 


ALIGNMENT OF MIDSECTION CHECKED 


Midsection of Dam Moved—A recent survey shows 
that the top of the section that remained standing has 
moved 0.70 ft. from its original position, but it is as yet 
uncertain whether this movement is due to tilting, to 
horizontal displacement of the whole mass or to a com- 
bination of the two. 

“The concrete in the dam is demonstrated by inspec- 
tion, by tests and finally by the behavior of enormous 
blocks remaining from the wreck to have been of satis- 
factory quality and adequate strength. There can be no 
question that such a dam properly built upon a firm and 
unyielding foundation would be safe and permanent un- 
der all conceivable conditions, except perhaps faulting 
and earthquake shocks of tremendous violence. Indeed, 
such a dam may properly be deemed to be among the 
most durable of all man-made structures. 

“Unfortunately in this case the foundation under the 
entire dam left very much to be desired. The material 
under the central and left end was a mica schist of thin 
and easily separable lamine. The right end was founded 
upon a reddish conglomerate which, even when dry, was 
of decidedly inferior strength and which, when wet, be- 
came so soft that most of it lost almost all rock char- 
acteristics. Numerous samples taken from the present 
surface which had been eroded to a considerable depth 
below the original foundation and some samples from 
underneath the remaining wing wall on the right bank 
quickly softened and changed into either a mushy or a 
granular mass when immersed in water. Unfortunately 
this material is of such a nature that when entirely dry 
it is hard and rocklike in appearance and characteristics, 
although defective in compressive strength. 

“With such a formation the ultimate failure of this 
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dam was inevitable, unless water could have been kept 
from reaching the foundation. Inspection galleries, pres- 
sure grouting, drainage walls and deep cutoff walls are 
commonly used to prevent or remove percolation, but it 
is improbable that any or all of these devices would have 
been adequately effective, though they would have amelio- 
rated the conditions and postponed final failure. 

Initial Failure—*While as yet the manner and chrono- 
logical order in which the failure of various sections of 
the structure occurred are not entirely certain, the present 
locations of the fragments from the right bank indicate 
this as the point of initial failure, which was quickly 
followed by progressive but rapid failure of the left end. 
Many of the available data indicate that the initial foun- 
dation failure occurred near or at the old fault or contact 
between the conglomerate and schist on the right bank 
and was due to percolation of water into and through this 
section of the foundation, with resultant softening of the 
conglomerate under the dam. Either a blowout under or 
a settling of the concrete at this place, or both, occurred, 
quickly followed by the collapse of larger sections of 
the dam. 

“It is probable that the rush of water released by the 
failure at the right bank caused a heavy scour against the 
left canyon wall at the toe of the dam, This rapidly cut 
away the schist, including the material under the toe of 
the left end of the dam, and caused the failure of that 
part of the structure. The escaping water then continued 
to cut away the schist from the left bank until a max- 
imum depth of about 30 ft. below the original foundation 
level was reached.” 

The report is the unanimous finding of the commission, 
which consists of the following: A. J. Wiley, chairman, 
consulting engineer; F. E. Bonner, district engineer, 
U. S. Forest Service, and California representative Fed- 
eral Power Commission; F. H. Fowler, consulting engi- 
neer, H. T. Corey, consulting engineer; George D. 
Louderbach, geologist ; F. L. Ransome, geologist. 





Water-Borne Typhoid at St. Leonard, N. B. 


Pollution of the water supply of St. Leonard, N. B., 
by typhoid sufferers in a family living on the catchment 
area is held responsible for a typhoid outbreak in the 
village which resulted in 200 cases and seven deaths. 
Typhoid in the family responsible for this epidemic is 
thought to have been caused by the temporary use of 
polluted water from the St. John River. According to 
information supplied to Engineering News-Record by 
Dr. George G. Melvin of Fredericton, N. B., chief 
medical officer for the Province of New Brunswick, the 
200 cases of typhoid “occusred in very rapid succession— 
indeed, almost simultaneously.” Preventive measures 
included the boiling of all drinking water; inoculation 
against typhoid of 600 to 800 persons, particularly 
children; sanitary control of the milk supply, including 
the stoppage of deliveries by dealers in whom or in whose 
families typhoid had developed, and the disinfection with 
chlorinated lime of all privies, “the town not being sup- 
plied with a regular system of sewerage.” The epidemic 
was over in about six weeks. Three medical members 


‘of the provincial Department of Health took part in 


abating the epidemic, aided by four nurses, two supplied 
by the department and two by the Red Cross. Dr. 
Melvin’s letter on this subject, written March 15, says: 
“Representations to the town authorities to install 
chlorination have been made by this office and I am hope- 
ful that the same will be put into effect shortly.” 
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Water Consumption and Sewage 
Discharge at Denver 


A Study Based on Measurements for a Year of the Water Delivered to the City Mains 
and of Main Sewer Discharges 


By S. T. WELLER 


Engineer, Board of Water Commissioners, Denver, Colo. 


Wuat Appears to be by far the most complete study 
of the relative amounts of water supplied to a city by 
its water-works and removed therefrom by its sew- 
erage system is summarized in detail below. That 
the sewage flow of Denver is 95 per cent of the public 
water supply may not surprise many of the readers of 
the article so much as the conclusion that from the 
762.5 miles of distributing pipe in the city there is a 
leakage loss of only 0.5 m.g.d., or less than 1 per cent 
of the water delivered to the mains. Less surprising, 
soil conditions and ground-water levels at Denver 
considered, is the conclusion that there is no “consid- 
erable amount of infiltration” into the sewers. The 
main reason for these notable studies at Denver was 
litigation by irrigation interests designed to compel 
the city to increase the volume of stored water sent 
down the river. The city has therefore made detailed 
studies of water consumption and of sewage flow, 
using recording gages for sewage depths and current 
meters for velocities. These and other elements of 
the study are detailed somewhat minutely in the 
article, which deserves the attention of both water 
and sewerage engineers. —EDITOR. 


ONTINUOUS gaging of the main sanitary sewers 

of Denver, Colo., for the year ended Nov. 30, 

1927, and comparison of the results obtained with 
the amount of water supplied to the city show that 95 
per cent of the water used for domestic purposes is 
returned to the South Platte River through the sewerage 
system. Methods employed and data obtained are shown 
in this article, which is part of a report made for the 
Board of Water Commissioners, city and county of 
Denver. 

A considerable part of the summer water supply of the 
city of Denver is drawn from its reservoirs, Lakes 
Cheesman, Antero and Marston. As a large part of 
this stored water reaches the river through the sanitary 
sewers of the city, the amount of water available for 
the use of the irrigation interests below Denver is mate- 
rially increased from the reservoirs of the city. Realiz- 
ing the immense value of this addition of water to the 
river during the summer months, these irrigation inter- 
ests, through the employment of high-class legal and 
technical advisers, have resisted every attempt of the 
city to increase its use of direct rights, as the growth 
of the city demands, and in this way hope to compel the 
city to build additional reservoirs and use an ever- 
increasing percentage of stored water, thus furnishing 
an increasing amount of irrigation water each year at a 
great expense to the city and totally without cost to the 
irrigation interests. In connection with some of this 
litigation, it was found desirable to ascertain the exact 
amount of the domestic water supply that is returned 
to the river by way of the sanitary sewers and the rela- 
tion existing between the water used in the city and 
that returned. 

All water delivered to the city distribution system is 
measured by recording gages. Hourly readings of the 
elevation of each of the small reservoirs make it possible 


to ascertain the exact amount of water used in the city 
during any stated period of time. To obtain the infor- 
mation desired, it was found necessary to determine 
the amount of: (1) sewage being discharged; (2) water 
supplied by wells (both artesian and surface) and the 
possibility of this water entering the sanitary sewers; 
(3) ground water picked up by the sewers, if any; (4) 
storm water entering the sanitary mains. With these 
figures available, it is possible to determine how much of 
the city’s domestic water supply is returned to the South 





TABLE I—SIZES OF MAIN SEWER AND GRADES AT 
POINTS OF GAGING 


Diameter, In. Material Grade, Per Cent 


Terre \ 77 Brick 0.0489 
South and West Side... . ; 70 Brick 0.0728 
ans dae 38 Brick 0.45 

Berkeley 


adic pee a aes 21 Tile 1.27 
Platte River during any period of time and to obtain a 
very close estimate of the amount of water used for lawn 
irrigation and street washing during the summer months ; 
also any leakage that might exist in the distribution sys- 
tem would be indicated by an excessive amount of con- 
sumptive loss. 

Sewage-Recording Gages—Recording gages were in- 
stalled on the four sanitary trunk sewers as near their 
points of discharge as good gaging conditions made 
possible. 

Gaging vaults and gage installations are practically 
identical, except as to the depth of the wells mentioned 
just below. In each case a vault 8x8 ft. in plan, inside 
dimensions, was constructed adjacent to the sewer with 
its roof flush with the street and its floor a few inches 
above the top of the sewer. Vaults are brick walled, with 
concrete floors and roofs. A 3x3-ft. well, lined with 
concrete and extending 6 in. below the sewer invert, is 
connected to the sewer by a 6-in. tile laid in concrete. 
On a shelf directly over the well and about 3 ft. above 
the vault floor is mounted a water-level recorder, equipped 
with a seven-day clock, allowing 1 in. horizontal travel 
for each 24 hours. The vertical scale is 1 to 2. This 
gives a continuous record of the depth of flow in the 
sewer, as the surface of water in the well is always the 
same as the surface of the flow. The zero point of 
the gage was set at the zero point of the sewer flow and 
frequently checked. 

Velocity Determinations—The low point of flow for 
each 24-hour period is reached between 4 and 6 a.m. 
The flow continues at a low rate until about 8 a.m., 
when it rises rapidly, reaching a maximum about noon. 
There is then a gradual fall to the minimum point aboui 
4 am. The minimum rate of flow averages about 65 
per cent of the maximum rate of flow for the same day. 
During the period of low flow and until the following 
rise has reached a high point, probably near 90 per cent 
of the maximum, the flow is perfectly clear water. This 
condition makes possible the use of a current meter, with 
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accurate results, over almost the total average daily varia- 
tion, so that very few readings on the gage have to be 
taken from a point on the discharge curve at any con- 
siderable distance either above or below the actual meas- 
ured portion of the curve. Current-meter readings were 
made on each main at all available rates of flow. These 
readings were taken from 4 to 10 a.m. each day from 
Oct. 6 to 22, 1926, and at various hours on other dates. 
In the two smaller sewers at the lowest points of flow 
only one setting of the current meter was possible, but 
this was increased to three as soon as the area of the 
cross-section of the flow would permit. At no time was 
a measured velocity applied to a cross-sectional area of 
more than 0.25 sq.ft. In the larger sewers from five to 
twenty meter settings were possible, not more than 4 
sq.ft. of area being allowed to each setting. The average 








TABLE II—COMPUTED VALUES OF 


Sewer High Low Average 
TI NS nen os wha ees neces 0.0134 0.0131 0.0133 
Souta and West Side (70 in.). 0.0103 0.0102 0.0103 
ks. a rere ocr 0.0136 0.0131 0.0133 
te os hide < tan cdeaweses 0.0156 0.0152 0.0156 





velocity for each set of readings was obtained by taking 
the mean of the current-meter results. This average 
was checked by plotting vertical velocity curves with 
readings taken with the current meter held at various 
depths on vertical lines 1 ft. apart horizontally, propor- 
tioned to the area represented. The average velocity 
and discharge obtained by this method was in all cases 
found to be the same as by using the mean of the veloc- 
ities, probably because of the regular size and grade of 
the sewer. 

Current-meter ratings were made at the following 
depths of flow: Delgany sewer at many depths of flow 
from 2.16 to 3.08 ft.; South and West Side sewer, 
various depths from 1.20 to 1.53 ft.; East Side sewer, 
from 0.39 to 0.70 ft.; Berkeley sewer, 0.42 to 0.65 ft. 
The velocity as determined was then applied to the 
formula V = C + \/RS, R being the hydraulic radius 


of the section, S the slope in feet per thousand. 
puted values of the coefficient of roughness, 
in Table ITI. 

The velocity as shown by a regular curve, plotted from 
the formula just given, in which C is based on an accu- 
rate determination of m, as in this series of tests, is prob- 
ably a more accurate value than could be obtained by 
any other method of velocity measurement. This method 
is not to be recommended unless a large number of 
current-meter readings are taken at a number of eleva- 
tions of flow, and then only when the channel is regular 
in cross-section and not subject to change or silting up. 
In a sanitary main » probably decreases during the first 
few years of use, and then should remain constant for a 
long time, as there is no tendency toward a deposition 
of solid matter or incrustation that would reduce the 
velocity of flow. 

Tables of the areas of cross-sections of flow for ail 
depths and for each 0.01 ft. in depth were next prepared, 
and the velocity taken from the velocity curve was tabu- 
lated, the product giving the discharge of the main in 
second-feet for any gage reading. 

Calculation of Discharge From Record Sheets—The 
record sheets used on the recording gages give a seven- 
day continuous record of the depth of flow in the sewer. 
Each horizontal division on the chart is y in. and repre- 
sents two hours of time. To obtain the discharge for 
each day the average gage height for each two-hour 
period is read from the record sheet, and the average 
gage reading for the day obtained. The discharge cor- 
responding to this average gage reading is then taken 
from the discharge tables already described. As a matter 
of record, a sheet is prepared each week showing the 
average reading of each gage for each two-hour period. 
The average gage reading for each day and the discharge 
in second-feet for the day are shown for each of the 
four sewers and the total combined discharge obtained. 
A monthly report is also prepared showing the discharge 
of each sanitary main each day, the total combined dis- 
charge for each day and the ratio of the discharge to 
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WATER CONSUMPTION AND SEWAGE DISCHARGE AT DENVER, COLO., FOR DECEMBER, 1926 
\The sewage discharge curve lags behind the water supply curve from two to four hours. 
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the domestic water supply used on that day, and monthly 
totals. 

W ell Water Used in City—About 65 buildings and fac- 
tories in the city are equipped with artesian or surface 
wells and pumping plants. The production of each indi- 
vidual well was ascertained as closely as possible. The 
total amount of water used from wells during the years 
1924, 1925 and 1926 is placed at 38.5 m.g. per month. 
and it is assumed that the return of this water through 
the sanitary sewers will be at the same rate as the water 
from the domestic supply. The district occupied by the 
stockyards and packing houses is just below the outlets 
of the sanitary sewers, and no portion of the water sup- 
ply furnished that district can reach the city sewers, 
although it is probable that as large a percentage of it is 
returned to the river through private sewers as is re- 
turned. through the sanitary sewers from the remainder 
of the domestic water supply. The average amount of 
water used in this district for the past three years has 
been shown by the meters to be 40 m.g. a month. The 
amounts above mentioned have, therefore, been consid- 
ered as equal and no allowance has been made for a gain 
in supply due to the use of wells or for water used in 
the stockyards district. 

Infiltration Water in Sanitary Sewers—The possibility 
of ground water entering the sanitary sewers by infiltra- 
tion is the most difficult problem connected with the 
determination of the amount of the domestic water sup- 
ply that is returned to the river by way of the sanitary 
sewers. The character of the ground in which most of 
the sewers are laid is such that it is impossible for 
ground water to exert any pressure on the outside of 
the sewers, and as Denver sanitary sewers are all of a 
high class of construction, it was not considered likely 
that any considerable amount of infiltration was possible. 

To determine the amount of infiltration water in the 
sewers the actual amount of water consumed in the city 
was obtained for each two-hour period from 6 a.m. Dec. 
1, 1926, to 8 am. May 1, 1927. These figures were 
taken from the recording gages on the conduits supply- 
ing the city with water and combined with the hourly 
readings of the reservoirs at the Capitol Hill pumping 
station and Ashland Ave. From the recording gages 
on the main sanitary sewers, the sewage discharge into 
the river was obtained for each two-hour period during 
the months of December, 1926, January, February and 
March, 1927. More than 30,000 gage readings went 
into these results. From these figures a graph was plot- 
ted showing that the average time elapsing between the 
drawing of water from the distribution system for 
domestic purposes and its later discharge from the sani- 
tary sewers into the river is about two hours. This 
figure is very close to the time as calculated from the 
average measured velocity existing in the sewers and the 
measured distance from the center of the city to the 
outlets of the sewers. Therefore, in preparing compar- 
ative figures of water consumption and sewage discharge, 
a lag of two hours was allowed. 

From a personal knowledge of weather conditions 
existing through the month of December, 1926, it can 
be stated that no storm water could reach the sanitary 
sewers from Dec. 1 to 22 inclusive, except on Dec. 11. 
Therefore, the time considered in this discussion is lim- 
ited to Dec. 1 to 10, inclusive and Dec. 12 to 22 inclusive. 

All water delivered through the distribution system is 
under pressure, so that large quantities are available at 
any time, as the pressure is maintained regardless of the 


rate of delivery. The discharge through the sewers is 
entirely a gravity flow in an open channel. Because of 
this condition of flow in the sewers, there is a tendency 
for the discharge to be at a more uniform rate than the 
rate at which water is drawn from the mains. This 
causes the discharge curve to smooth out many minor 
irregularities shown in the consumption curve. 

The sewage discharge into the river by the sanitary 
sewers during the period under discussion was undoubt- 
edly from one or at most two sources: (1) The main 
source, sewage from domestic water supply; (2) ground 
water entering the sewers by infiltration. Only the com- 
bined flow of the two can be measured. 

Assuming that some ground water enters the sewers 
by means of infiltration, the amount of water so enter- 
ing will be practically a constant quantity for any short 
period of time—that is, it will vary only with the 
change in the elevation of the ground water in the ter- 
ritory traversed by the sewers. Any change in ground- 
water level is very gradual and no change would ‘show 
in hourly or daily readings during a three-week period 
such as is here considered. If any ground water was 
entering the sewers during this time, it was a constant 
quantity. 

Assuming the sewer mains to be discharging a constant 
quantity of ground water, say C acre-ft. per hour, and 
further assuming the domestic sewage to be discharging 
into the sewers at the rate of x per cent of the consump- 
tion (the value of x will vary slightly from hour to hour 
or from day to day, but within very narrow limits, and 
can be considered as a constant for this purpose), it 
follows that for any given period of time the total dis- 
charge from the sanitary sewer mains is equal to C plus 
x per cent of the water drawn for domestic purposes. 
As C is a constant and + must be less than 100, the ratio 
of the sewer discharge to the water consumption must 
decrease as the consumption increases if such a quantity 
as C exists. The average daily range of the ratio of 
flow of the combined discharge of the sanitary sewers is 
from 48 to 90 sec.-ft. and the average daily range of the 
rate of use of water from the city distribution system is 
from 50 to 95 sec.-ft. The gage records show that this 
ratio of return, 95 per cent, is maintained uniformly 
throughout the 24 hours regardless of the rate of use of 
water. 

If we assume that a flow of 5 sec.-ft. of the total dis- 
charge is infiltration water, there would have to be a 
difference of 5 per cent of return between the high and 
low points of discharge each day, and if the infiltration 
water is assumed to be 10 sec.-ft., a difference of percent- 
age of 23 per cent would be necessary. From the figures 
compiled for the months of December, 1926, to March, 
1927, it is clearly shown that no such conditions exist 
in the city sewer mains. The rise and fall of the flow 
of sewage is practically uniform with the drawing of 
water from the mains, and the difference between the 
maximum and minimum points of the water consumption 
curve are very nearly the same as the difference between 
the maximum and minimum points on the sewer dis- 
charge curve of the same day. The gage records actually 
show an average variation of less than 1 per cent. The 
ratio between the measured sewer discharge and the 
measured water supply does not show any change, 
although the water consumption from day to day may 
vary as much as 12 m.g.d. From these figures it is safe 
to say that the amount of ground water entering the 
sewers is so small as to be negligible. 
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It is, therefore, conclusively shown that the discharge 
of the main sanitary sewers of Denver into the South 
latte River is a measure of the return of the domestic 
water supply of the city and that such return is accom- 
plished in the average time of about two hours following 
the drawing of the water from the city’s distribution 
system. 

Storm Water in the Sanitary Sewers—Certain por- 
tions of the city are not at present supplied with storm 
sewers, and some connections with street drains exist. 
On the East Side sanitary sewer a 20-in. storm sewer 
connects at Seventeenth Ave. and Colorado Boulevard, 
and on the Delgany St. sewer a number of small con- 
nections bring in the street drainage from a part of the 
territory included between Fifteenth St. and 26th St., 
and Lawrence St. and Wynkoop St. There are no 
storm sewer connections on the South and West Side 
sewer or on the Berkeley sewer. Long periods without 


TABLE III—WATER CONSUMPTION AND SEWAGE DISCHARGE 
DEC. 1, 1926, TO FEB. 12, 1927 


Total amount of water drawn from the city distribution system, acre-ft. 8,863.54 


Total discharge of the sanitary sewer mains, acre-ft. 8,466. 82 
Percentage of water returned to the South Platte River through the 

sanitary mains, per cent...... 95 
Average daily use of water, acre-ft a. 147.72 
Average daily discharge from sanitary sewer mains, acre-ft 141.11 
Changed into figures of continuous flow, the above represents: 

Water used, sec.-ft.. 73.86 

Water discharged through the sanitary sewer mains, sec.-ft 70.56 


precipitation are necessary for an accurate measurement 
of the return of domestic water supply, and the percent- 
ages then determined can be applied to the figures of 
water supply during periods when the precipitation is 
large. The first three weeks of December, 1926, were 
good for purposes of measurement, and the accuracy of 
the measurements is well indicated by the uniform per- 
centage of return through varying conditions of water 
used, there being no noticeable differences in the per- 
centage of return, whereas the rate of supply increased 
or decreased 25 per cent, or as much as 12 m.g.d. 

Actual Return of Domestic Water Supply—A study 
of the water consumption and of sewer discharge fig- 
ures and the chart plotted therefrom shows a surpris- 
ingly regular action and reaction for each 24-hour period. 
Because of local conditions of use and varying location 
of demand, no two days will be found identical, but none 
is far from the average. The greatest variance occurs 
when the peak consumption is maintained over a period 
of six to eight hours and the minimum consumption 
reaches an extremely low point during the same 24 hours. 
Dec. 1, 2 and 3, 1926, show these characteristics 
although the average return for those days does not differ 
from that for the remainder of the month. 

The average daily return for the entire month of 
December, 1926, was 97.2 per cent of the water con- 
sumption. Eliminating the days when it was possible 
that some storm water reached the sewers, the average 
was 95.2 per cent of the water consumption. On no 
day did the return vary as much as 5 per cent from 
this average. This average return, about 95 per cent, 
is the same as that obtained during the month of Novem- 
ber, 1926, when the records were complete for fourteen 
of the 30 days of the month. The same average return 
of 95 per cent is maintained during the periods of no 
precipitation during January, 1927, and up to Feb. 13, 
1927. 

The Monthly Meteorological Summary issued by the 
Weather Bureau shows the months of January and 


February, 1927, to have been unusually dry, whereas in 
March, 1927, the precipitation was 229 per cent of 
normal. The great excess of temperature in February 
combined with the very light precipitation caused a large 
use of water for lawn irrigation during the latter half of 
the month. On Feb. 13 an article was published in the 
daily newspapers advising the thorough irrigation of 
lawns and trees, and on that date and continuing for 
the remainder of the month a decided increase in the 
amount of water drawn was noticeable. No correspond- 
ing increase was noted in the sanitary sewer discharge, 
so the percentage of return was lowered during that time, 
although the actual amount of return flow was un- 
changed. During March, 1927, there were periods of 
continuous precipitation covering several days at a time, 
and between these periods fairly warm dry days when 
considerable water was used for irrigation, so that the 
records for the month of March cannot be taken as 
showing the true amount of water used for strictly 
domestic purposes. 

From Dec. 1, 1926, to Feb. 12, 1927, there were 60 
days during which there was no possibility of any storm 
water entering the sanitary sewer mains, and the entire 
discharge from the sanitary sewers was from domestic 
water. Data for these days are given in Table III. 

Disregarding the’ nature of the use of water drawn 
from the distribution system and the water entering the 
sanitary mains from storm sewer connections, Table 
IV shows the total water drawn from the city distribu- 
tion system and the total discharge of the sanitary sewers 
from Dec. 1, 1926, to Nov. 30, 1927. 

After careful examination of these data and investiga- 
tions of the sources of data other than those obtained per- 
sonally, it is my belief that the actual return of water, 
used for strictly domestic and factory purposes in the 
city, to the South Platte River by way of the sanitary 
sewer mains of the city is about 95 per cent. 

The amount of storm water entering the sewers is so 
small a percentage of the total sewage carried that final 
estimates of the water used for lawn irrigation and 





TABLE IV—WATER CONSUMPTION AND SEWAGE DISCHARGE AT 
DENVER, COLO., FOR YEAR ENDED NOV. 30, 1927 
All Quantities in Acre-Feet 


Total Dis- Per Cent Aveta 
charge of of Water Average Daily Dis- 


Total Sanitary Used Re- Daily charge of 
Water Sewers to turned to Use of Sanitary 
Used River River Water Sewers 
1926 
December....... 4,509.78 4,386.31 97.2 145.47 141.46 
1927 
ee 4,533.84 4,390. 46 96.8 146.24 141.54 
February... -.... 4,264.88 3,902.23 91.5 152.32 139.35 
March : wees 4,639.42 4,330.04 93.3 149. 66 139.78 
April Necacu SR 4,211.66 82.3 170. 56 140.38 
May : 7,622.70 4,406.96 57.8 245.90 142.16 
June.... 6,556. 58 4,502.96 68.7 218.56 150.00 
July 7,915.02 4,421.92 57.1 255.32 145. 86 
August .. 5,809.86 4,586.14 78.9 187.42 147.94 
September 6,754.06 4,113.64 62.6 225.14 137.12 
October 5,546.92 4,247.30 76.6 178.94 137.02 
November... . . . 4,718.08 4,289.08 90.9 157. 26 142.97 
Total ... 67,987.84 51,788.70 76.2 186.1 141.9 


domestic purposes are changed not more than 1 per cent 
by its omission. From Dec. 1, 1926, to Nov. 30, 1927 
the total water delivered to the city distribution system 
was 67,987.84 acre-ft. The total discharge of the 
sanitary mains during the same period was 51,788.70 
acre-ft. If the sewer discharge is taken as 95 per cent 
of the water drawn for domestic uses, the total drawn 
for domestic uses was 54,514.00 acre-ft., or 80.2 per 
cent of the total water used, indicating that 13,473.54 
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acre-ft. of water was required for the irrigation of 
lawns and street sprinkling. As there are approximately 
4,000 acres of lawn and more than 1,100 miles of streets 
in the city, this figure appears reasonable. 

With the completion of the year’s records to Dec. 1, 
1927, the amount of water used for other than domestic 
purposes is found to be about 19.8 per cent of the total 
water used for the year. 

Loss From Leakage in Water Distribution—The fore- 
going figures show the consumptive loss of water used 
for domestic purposes to be 5 per cent of the total water 
so used. At the present rate of supply this means a loss 
of about 2.5 m.g.d. This must include all loss from evap- 
oration from the water used in household uses, in all 
steam and hot water plants, use in railway locomotives, 
for automobile washing and cooling and all other inci- 
dental losses. It is not possible to obtain any direct 
figures on these various uses, but it does not seem reason- 
able that the loss from leakage could make up a very 
large part of the total loss. 

I have personally seen many miles of water mains 
uncovered after they had been in use for five to 25 years 
or more and have never seen a leak of any corisequence 
unless the leak was noticeable on the surface and the 
pipe uncovered for the purpose of repairing it. From 
this personal experience and from the figures obtained 
in the preceding paragraphs, I do not believe the loss 
from leakage in the city’s distribution system to be as 
much as 1 per cent of the water delivered for domestic 
use at the present time, or less than 0.5 m.g.d. The 
greater part of this leakage is probably from the several 
old wood-stave conduits still in use between Wynetka 
Junction and the city, the loss in the cast-iron pipes in 
the city streets being negligible. 

The distributing system of the city of Denver consists 
of 762.508 miles of pipe of various sizes classified as 
shown in the accompanying table. 


CLASSIFICATION OF PIPE IN WATER-DISTRIBUTING 
SYSTEM OF DENVER 


Miles Inch-Miles Miles Inch-Miles 


Galvanized iron 89.919 196.967 Concrete 6.215 410.052 
Wood.. 38.368 1,496.630 Cast iron 622.547 5,277. 260 
Steel 5.459 204.676 ——_—- Ss 

Total. 762.508 7,585.585 





Assuming the figure of 0.5 m.g.d. to be approximately 
the loss from leakage in this system, it indicates a loss 
of 656 gal. per mile of pipe per day, or a loss of 66 gal. 
per day per inch-mile of pipe throughout the entire 
system. 

In many cities that are entirely metered it has been 
found that the total water used, as registered by many 
thousands of small meters, was from 15 to 40 per cent 
less than the amount delivered to the various distribution 
systems and measured through a few large meters at 
practically a continuous rate of flow. This difference 
has been called by various names, “water unaccounted 
for” being the most commonly used, and has been con- 
sidered as largely leakage from the mains. This assump- 
tion of leakage is entirely unwarranted, and probably 
untrue, as the percentages of unaccounted-for water 
mentioned above are no greater than the errors known 
to exist in the large number of service meters used, 
which deliver water at varying rates and under varying 
conditions. Estimates of leakage in the distribution sys- 
tems, based on such data, are entirely without value and 
extremely misleading. 
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Outlook for Production of Timber 
Railway Ties 


WitH THE INCREASING Use of preservative proc- 
esses for wood ties, the increased variety of species 
made available by such treatment and the resultant 
great increase in life of ties, the problem of a future 
supply of timber for ties has become of much less 
importance than heretofore. This change in a situa- 
tion, which at one time threatened to be serious, was 
explained at a recent meeting of the American For- 
estry Association by E. E. Pershall, vice-president 
of the T. J. Tie Company. An abstract of his 
paper is given below. —EpITor. 


NNUAL requirements of ties for our steam railroads 

and electric lines approximate 110,000,000 ties per 
year, equivalent to 4,000,000,000 ft. board measure, or 
cne-tenth of the total annual cut of sawed lumber. The 
sizes, kinds and qualifications of first-class ties have been 
developed through years of watchful comparisons of ties 
in service, and the features of an acceptable tie are clearly 
defined in the specifications of the American Railway 
Engineering Association and the American Standards 
Committee, the latter representing the larger producers 
and consumers of ties. We have a truly national specifi- 
cation recognized by practically all of our first-class rail- 
ways and tie producers. This uniformity in specifications 
has been an essential step in the elimination of waste and 
provides an established basis for valuing ties. 

Timber suitable for tie production rarely consists of 
very large trees, as the larger trees are generally more 
valuable for high-grade lumber and curiously enough it 
costs more to make ties from the larger trees than from 
the smaller ones. The most desired diameters at the 
stump are from 12 to 20 in. This leaves trees standing 
in the woods measuring 10 in. and down at the stump, 
and within an average of fifteen years rotation on oak 
and seven years on Southern pine (not longleaf) another 
crop of ties can be expected from the usual and com- 
monplace tie timber. Reforestation is not a difficult prob- 
lem for tie timber, as the relatively small diameters of 
trees required make reforestation easier. 

It would be impracticable to supply our needs in 
naturally decay-resisting timbers. However, many 
species that would have very short lives if the ties were 
untreated are now used after preservative treatment. 
This is conservation through preservation and is the 
largest single factor guaranteeing this country a supply 
of ties that will eventually have a track renewal rotation 
of twenty years, as against a period of from seven to 
fifteen years to ‘grow another crop of trees. 

In addition to the use of a wider range of species, there 
is an increase in the forest area from which we can eco- 
nomically haul ties, due to the development of good roads. 
This good road building has increased the production of 
ties along the rights-of-way of many railroads to a sur- 
prising extent. One railroad alone has increased its 
right-of-way production from 37,000 ties in 1918 to 
145,000 in 1926. Besides diversification of species en- 
larging our supply of tie timber, together with preserva- 
tion against decay, we are also making progress against 
mechanical wear. Ties are now being bored for spikes 
and adzed to give a uniform base for the rail or tie plate. 

Leaders in the tie-producing industry are not so much 
concerned about a diminishing supply of good ties as they 
are about a decreased demand due to progress that has 
been made toward increased life of the ties in the track. 
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Merger Plan for 
Three Railways in 
Southwest Chain 


The Missouri-Kansas-Texas Railroad 
to Be Trunk of a New System 
Proposed by Loree 


MODIFIED proposal for the con- 

solidation of the Missouri-Kansas- 
Texas Railroad, the Kansas __ City 
Southern Railway and the St. Louis 
Southwestern Railway into one system 
was filed with the Interstate Commerce 
Commission on March 27. In May of 
last year the Interstate Commerce Com- 
mission disapproved a proposal to make 
a 5,800-mile system out of these three 
railroads, on the ground that the plan 
did not make proper provision for the 
protection of the rights of minority 
stockholders and also because it placed 
control of two large railroad companies 
in the hands of a small company with 
too little direct financial interest in the 
controlled companies. That plan made 
the Kansas City Southern Railway 
Company the dominating company. 

The present proposal makes the 
Missouri - Kansas- Texas Railroad, a 
3,200-mile line, the dominating com- 
pany. The latter company proposes to 
acquire control of the St. Louis & 
Southwestern by purchase of preferred 
and common stock now held by the 
Kansas City Southern, and the re- 
mainder of the preferred stock by 
exchanging share for share its own 
preferred stock plus $5 in cash. It 
proposes to acquire the remaining 
common stock by an exchange for its 
own common stock. The company also 
proposes. to acquire control of the 
Kansas City Southern by an exchange 
£ preferred and common stock or by 
exchange of preferred and purchase of 
common stock of the Kansas City 
Southern. Stock of the Missouri- 
Kansas-Texas Railway now held by 
the Kansas City Southern is to be 
liquidated as market conditions permit, 
or by granting subscription rights or 
by trusteeing for sale all or part of it. 

The applicant company proposes to 
buy for cash the stock of the St. Louis 
& Southwestern now held by the 
Kansas City Southern. 


Additional Employees for Power 
Work Favored 


The committee of the House of Rep- 
resentatives on interstate and foreign 
commerce has agreed to report favor- 
ably the Burton bill “authorizing addi- 
tional employees for the Federal Power 
Commission.” Under the provision of 
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the bill, the commission requests the 
President of the United States to detail 
officers from the Corps of Engineers or 
other branches of the Army. It also 
specifies that persons under the Depart- 
ments of War, Interior and Agriculture 
who are engaged in duties which are 
conferred upon the commission by the 
federal water-power act may be trans- 
ferred to the commission. 





Personnel of Committees on 
St. Francis Dam Investigations 


Immediately following the collapse of 
the St. Francis dam of the Los Angeles 
water-supply system on the night of 
March 12, a number of investigating 
committees were appointed by the vari- 
ous interests affected. Only one of 
these committees, the one appointed by 
Governor Young, has reported. Its 
report is abstracted on p. 553. 

Following is listed the personnel of 
each of the committees investigating the 
disaster. The preponderance of engi- 
neers, contractors and geologists is note- 
worthy. 

Appointed by Gov. C. C. Young: 


A. J. Wiley, chairman, consulting engi- 
reer; F. E. Bonner, engineer, U. S. Forest 
Service; F. H. Fowler, consulting engineer ; 
H. T. Corey, consulting engineer ; George D. 
Louderbach, geologist (U. C.); F. L. Ran- 
some, geologist (Calif. Tech.). 


Appointed by Los Angeles County 
District Attorney: 


Ed. L. Mayberry, chairman, consulting 
engineer; Col. C. T. Leeds, consulting engi- 
neer; Walter Gordon Clark, consulting engi- 
neer; Allen E. Sedgwick, professor of geol- 
ogy, Univ. So. Calif.; L. Z. Johnson, 
geologist. 


Appointed by Los Angeles City 
Council : 


Dr. Elwood Mead, chairman, Bureau of 
Reclamation ; Louis C. Hill, consulting engi- 
neer; Lansing H. Beach, consulting engi- 
neer; D. C. Henny (advisory capacity), 
consulting engineer. 


Appointed by Los Angeles Bureau of 
Water Works and Supply: 


D. W. Murphy, chairman, consulting engi- 
neer and geologist; Robert T. Hill, formerly 

rofessor of geology (U. C., Southern 

ranch, in L. A.); C. F. Tollman, professor 
of geology, Stanford University. 


Representing California Industrial 
Accident Commission: 


A. C. Wagner, construction § engineer, 
Calif. Ind. Accident Comm.; J. Wesley 
Gebb, mining engineer, Calif. Ind. Accident 
Comm. 


Appointed by Ventura County Super- 
visors : 


Cc. E. Grunsky, consulting engineer: E. L. 
Grunsky, consulting engineer; (also geol- 
ogist to be selected by Grunsky company). 


Coroner’s Jury: 


Oliver Bowen, building contractor; C. D. 
Walz, mechanical engineer; H. G. Holabird, 
real estate; Capt. Blaine Noice, structural 
engineer; I. C. Harris, construction engi- 
neer; Sterling C. Lines, financial broker ; 
W. H. Eaton, Jr., building contractor; Z. N. 
Nelson, construction engineer; Ralph Were, 
contractor. 










Flood Bill Passed by 
Senate Based on Chief 
Of Engineers’ Report 


Work to Be Directed by Board of 
Five—Entire Cost to be Paid 
by Federal Government 


N APPROPRIATION of $325,000,- 

000 for flood control of the Missis- 
sippi River and its tributaries is pro- 
vided under the Jones bill, passed by the 
Senate on March 28. 

The planning of the work is left to 
a board composed of the Secretary of 
War, the Chief of Engineers, the presi- 
dent of the Mississippi River Commis- 
sion and two civil engineers to be ap- 
pointed by the President with the consent 
of the Senate. The bill now goes to the 
House for action. The Jones bill pro- 
vides for flood control in the Mississippi 
Valley from the Head of Passes to Cape 
Girardeau, Mo., in accordance with the 
engineering plan recommended by the 
Chief of Engineers. It also provides 
that the entire cost be paid by the fed- 
eral government, stating that “No addi- 
tional local contributions to the projects 
herein adopted are required.” All prop- 
erty damages, rights-of-way and flood- 
ways are to be paid for by the United 
States under the provisions of the bill. 
No such provision was included in the 
Chief of Engineers’ plan, which was 
estimated to cost $296,400,000. The 
board of five members is directed to con- 
‘ider the engineering differences be- 
tween the adopted project and that rec- 
ommended by the Mississippi River 
Commission and “after such study its 
decision upon all matters considered by 
it shall be followed in carrying out the 
project,” subject to the approval of 
Congress. Meanwhile $5,000,000 is 
provided as an emergency fund for 
repair or maintenance of flood-control 
works. 

OTHER PROVISIONS 


Among other things provided by the 
bill is that surveys shall be made be- 
tween Baton Rouge, La., and Cape 
Girardeau, Mo., and further approval 
of Congress secured before any flood- 
control work other than levees and re- 
vetments are undertaken on that pertion 
of the river; and that no money shall be 
appropriated until local interests have 
given assurances satisfactory to the Sec- 
retary of War that they will maintain 
all flood-control works after their com- 
pletion except controlling and regulat- 
ing spillway structures. The bill fur- 
ther provides that projects for flood 
control of all tributary streams of the 
Mississippi River system be submitted 
to Congress at the earliest practicable 
date with the conclusions and recom- 
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mendations of the board of five mem- 
bers. 

The actual work on the plan proposed 
by the bill is to be done by the forces 
of the Mississippi River Commission 
under the direction of the Secretary of 
War and under the supervision of the 
Chief of Engineers. 





Everglades ad Valorem Tax 
Held Constitutional 


By unanimous decision the Florida 
Supreme Court on March 26 decided in 
favor of the legality of the new Ever- 
glades Drainage District bonds issued 
last year and confirmed the constitu- 
tionality of the new legislative acts of 
1927 which authorized the issuance of 
these bonds. In those acts it was pro- 
vided that the district might assess an 
ad valorem tax against lands benefited, 
within the district, besides the existing 
acreage tax. This measure and the 
issue of bonds based thereon were later 
attacked on several grounds by owners 
of land near Miami. It was claimed 
that certain lands within the district 
would not be benefited by the drainage 
of the Everglades, that the proposed law 
involved double taxation and that the 
measure implied a guarantee for pay- 
ment by the state of the drainage bond 
obligations. All of these points were 
denied in the decision of the highest 
court, after a lower court upheld the 
claims of those who protested against 
the bonds. 

rhe supreme court holds that the 
bonds are obligations of the district and 
not of the state. It confirms the view 
that under the state Constitution the 
state may not, directly or indirectly or 
contingently, be obligated to pay in 
whole or in part the principal or inter- 
est of the district bonds. The laws 
authorizing the issuance of the new 
bonds, however, do not loan the credit 
of the state to the district. The ad 
valorem tax does not constitute double 
taxation nor is it an unlawful delegation 
of the taxing power. Lands may be 
less or more benefited by the drainage, 
depending upon their contiguity to the 
drained territory, but nevertheless they 
may justly be required to bear the pro- 
portion of a reasonable special tax 
burden if the object sought is a common 
benefit. 





Illinois Water Works Men 
Discuss Wells and Hard Water 


Logically the program of the Illinois 
Section of the American Water Works 
Association meeting March 29 and 30 at 
Urbana was devoted largely to well 
water and softening, since the bulk of 
the supplies in that state are wells and 
the water is hard. More than 100 were 
registered. 

The principal business was a resolu- 
tion calling on the parent organization 
to waive the $5 entrance fee, which 
those who have been most active in 
soliciting new members find is a de- 
cided handicap in getting the small town 
operator signed up. 
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Paul Hansen conducted a round-table 
discussion on chapters of the Manual on 
ground water, purification and services. 
This is in line with a request to each 
section from the national association. H. 
F. Ferguson and one of his assistants, 
C. W. Klassen, outlined experiences of 
the state Board of Health with con- 
tamination of wells and_ reservoirs. 
“Economics of the Mississippi Flood- 
Control Situation” was the subject of 
an illustrated address by W. W. De 
Berard, associate editor, Engineering 
News-Record. Other speakers were H. 
H. Gerstein and Dr. A. M. Buswell. 

Newly elected officers for the ensuing 
year are as follows: Chairman, C. R. 
Roos; vice-chairman, A. E. Gorman; 
treasurer, H. E. Keeler; trustee for 
three years, John R. Baylis. 





Am.Soc.C.E. Spring Meeting 
in Washington, D. C. 


The spring meeting of the American 
Society of Civil Engineers will be held 
in Washington, D. C., April 25-27. The 
executive meeting will be preceded on 
April 24 by a students’ conference, at 
which the principal speaker will be 
Robert Ridgway, chief engineer, Board 
of Transportation, New York City. The 
technical program will open on Wednes- 
day morning, April 25. The first day 
will be given over to work of the gov- 
ernment departments and inspection of 
the Bureau of Standards. The second 
day will be devoted entirely to the ses- 
sions of the technical divisions. On the 
third day an all-day excursion has been 
arranged to Camp Humphreys, Va., 
where all the equipment of engineer 
troops will be inspected and its use 
demonstrated. To the many ordinary 
attractions of Washington in the spring 
have been added an unusual number of 
special entertainments for the ladies. 





Queens Borough President 
Resigns With Charges Pending 


Maurice P. Connolly, President of 
Queens Borough, New York City, sent 
his resignation to Mayor Walker on 
April 3, six days before the date set for 
public hearings on a petition to Gover- 
nor Smith for his removal on account of 
alleged irregularities in connection with 
sewer construction contracts. The 
charges were filed months ago and pro- 
ceedings under them soon stafted, as 
noted in Engineering News-Record, 
Dec. 22 and 29, 1927, pp. 1021 and 1028, 
and Jan. 5, 1928, p. 35. Court decisions 
based on legal technicalities without 
bearing on the charges, together with 
disappearance of records and witnesses 
needed in the preparation for the re- 
quired public hearings, have caused re- 
peated delays and have necessitated 
emergency state legislation, the last of 
which was an act requiring the appear- 
ance of witnesses under penalty of 
$100,000 fine. Most of the desired wit- 
nesses who had not already appeared 
submitted themselves for preliminary 
examination by April 2. On that date 
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the Board of Estimate and Apportion 
ment of New York City formally de 
clined to provide the accused Boroug! 
President the defense fund of $100,000 
which he had requested, whereupon Mr 
Connolly announced that he would re 
sign. This he did on April 3. 

A notable array of lawyers and engi 
neers have been at work for months on 
both sides of the case. If the resigna 
tion is accepted and the removal pro 
ceedings are thus ended, it is assumed 
that the substance of the charges will 
be laid before a grand jury. 





State of Vermont to Investigate 


Flood Control 


On March 28 the. = was organized in 
Vermont an Advisory Committee of 
Engineers on Flood Control, appointed 
under direction of the Governor by the 
Public Service Commission. The mem- 
bers of the committee are Prof. J. W. 
Votey, dean of the engineering depart- 
ment of the University of Vermont 
(Burlington), chairman; Prof. H. K. 
Barrows, of Boston, who will act as 
consulting engineer for the committee ; 
and Harry Barker, consulting engineer, 
of New York, secretary. 

This committee is planning to make a 
thorough study of the rivers of the state 
from the point of view of flood control 
and submit its findings in a report to the 
state Legislature of 1929. The necessary 
river and reservoir site surveys to sup- 
plement existing data will be made 
in co-operation with the topographic 
branch of the U. S. Geological Survey. 
About twenty river gaging stations will 
also be established at once, in co-opera- 
tion with the water resources branch of 
the Geological Survey, and will be main- 
tained to provide the necessary data 
for future projects. 

This investigation is being financed 
by the state in co-operation with the 
public utility companies. Besides fur- 
nishing information upon storage reser- 
voirs for power use and flood control, 
it is expected that the resulting report 
will serve as a basis for the considera- 
tion of enabling legislation on those 
subjects. 





Drainage and Flood Relief Bonds 


for New Orleans 


Of four amendments to the state Con- 
stitution of Louisiana up for ratification 
on April 17, one would authorize the 
New Orleans Water and Sewerage 
Board to issue $9,000,000 of bonds for 
drainage, sewerage and water-works ex- 
tensions—drainage apparently being the 
prime object. This amendment would 
also enable the city to issue additional 
bonds, under the restriction noted below, 
without getting a favorable state-wide 
vote on a constitutional amendment, as 
now required. Four of the five re- 
strictions on additional bond issues, just 
mentioned, are: They must be approved 
by three-fourths of the members of the 
sewerage and water board, two-thirds 
of the members of the city council, 
three-fourths of the members of the 
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board of liquidation of the city debt and 
by a majority both in number and in 
amount of the property tax payers of 
the city. The fifth restriction is that all 
the outstanding bonds of the sewerage 
and water board shall not exceed 5 per 
cent of the assessed valuation of the city. 

Of the three other constitutional 
amendments noted, one would authorize 
the New Orleans Levee Board to issue 
bonds to reimburse land owners and 
residents for losses resulting from cut- 
ting the Caernarvon levee last year to 
prevent the flooding of New Orleans. 
Another authorizes postponement of 
taxes in areas flooded by the high water 
of 1927 and also authorizes parishes so 
afflicted to raise money for current needs. 
The fourth amendment would authorize 
the State of Louisiana to donate 400 
acres of land in Rapide Parish (old 
Camp Stafford) to the United States as 
a site for a veterans’ hospital. 

All four amendments are approved in 
a circular signed by Arthur M. Shaw, 
a consulting engineer of New Orleans, 
as chairman of the drainage committee 
of the New Orleans Association of Com- 
merce. The circular states that with 
$6,000,000 of expected surplus revenues 
within the next three years the $9,000,- 
000 bond issue would enable the sewer- 
age and water board to expend $15,000,- 
000 for much needed water, sewer and 
drainage extensions. 





Set-Back Buildings Now 
Permitted in Boston 


An important change was _ recently 
made in the building laws of Boston, 
Mass., with the signing by Governor 
Fuller of a bill permitting the erection 
of so-called terraced buildings above 
the heretofore maximum ‘height of 
155 ft. The measure placés a_build- 
ing limitation on volume rather than 
on height. The law, at the present 
time, has particular reference to the 
construction of the proposed New 
England Building which will be 28 
stories in height. Although not high 
as standards are measured in other 
cities, this building will be more than 
twice as high as commercial buildings 
have been built in Boston. It will 
cover a plot 270 ft. wide by 450 ft. long 
and have a gross floor area of about 
1,600,000 sq.ft. 


New Cincinnati Union Terminal 


Authorized by I.C.C. 


The Cincinnati Union Terminal Com- 
pany received authority to construct the 
proposed union -passenger station and 
equipment terminal at Cincinnati from 
the Interstate Commerce Commission in 
an order dated March 17, 1928. The 
total cost of the project is estimated 
at $31,500,000. The station will face 
Lincoln Park, but no definite plans for 
the type of building to be erected have 
yet been made. The terminal yards and 
facilities will be located in Mill Creek 
Valley, immediately west of the station, 
and will be of sufficient capacity to 


accommodate all of the passenger trains 
now entering Cincinnati, with allowance 
of space for an increase of 100 per cent 
in number of locomotives and 50 per 
cent in number of coaches. 

The Cincinnati Union Terminal Com- 
pany was organized by the following 
seven railroad companies: Baltimore & 
Ohio; Chesapeake & Ohio; Cincinnati, 
New Orleans & Texas Pacific; Cleve- 
land, Cincinnati, Chicago & St. Louis; 
Louisville & Nashville; Norfolk & West- 
ern; and the Pennsylvania. 





To Increase Convict Labor on 
Highway Work 


Michigan is planning to double its 
force of convicts employed on highway 
work during 1928. The force, which 
will begin work about April 1, weather 
permitting, will number about 1,250 
men, as compared with about 600 in 
1927. To accommodate the increased 
prison force three new road camps will 
be established. According to the com- 
missioner of pardons and paroles, the 
increase in convict labor is atttributable 
to the good results of last year. Part 
of the success with convict labor lies in 
the fact that the entire duty of guard- 
ing was placed with prison authorities 
and the direction of work was left en- 
tirely in the hands of the highway de- 
partment. For 1928 a wage scale has 
been established as an incentive for will- 
ing work. The prisoners will be paid 
5c. to 10c. an hour instead of the flat $1 
a day scale formerly used. 
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Hoover Appointed to Engineering 


Foundation Committee 


Engineering Foundation announces 
that at the meeting of the board of 
trustees of the United Engineering So- 
cieties on March 22, 1928, Herbert 
Hoover was appointed a member oi the 
endowment committee for the Engi- 
neering Foundation and Engineering 
Societies Library and its executive 
subcommittee. He has accepted the 
appointment. 

The endowment committee seeks to 
increase the foundation endowment to 
$5,000,000 to permit the society to meet 
the ever-increasing demands of service. 
The committee is also seeking a $2,000,- 
000 endowment for the Engineering 
Societies Library, one of the largest 
technical libraries in the world. The 
present appropriation is inadequate to 
carry on the work. 





Waterworks Conference to Be 
Held in Iowa City 


A waterworks conference will be held 
in Iowa City, lowa, April 11-14, under 
the joint auspices of the College of 
Engineering and the Extension Division 
of the University of Iowa, with the state 
Department of Health co-operating. 
The program will include papers and 
discussion on municipal water-supply 
problems, relation of water supply to 
public health, methods of measuring 
water, quality of water from different 
sources and treatment of municipal wa- 
ter supplies. 





RAPID PROGRESS BEING MADE ON COOLIDGE DAM 





Progress being made on the construction of Coolidge Dam on the Gila 
River in Arizona is shown in the above picture. Contract for the work was 
let in December, 1926, to Atkinson-Spicer Co. of Los Angeles. The dam is 
to be of “multiple dome” type, consisting of three domes 180 ft. center to 
center and two great buttresses. Total height is to be 250 ft. The dam was 
designed by Major C. R. Olberg, assistant chief engineer, Irrigation Bureau, 
U. S. Indian Service. F. A. Noetzli and L. C. Hill of Los Angeles are acting 


as consulting engineers on design and construction. 
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Five-Year Co-operative Railway 
Course Offered at M.I.T. 


The Massachusetts Institute of Tech- 
nology and the Boston & Maine Rail- 
road have established a five-year co- 
operative course in railroad operation, 
the purpose of which is to provide (1) 
fundamental training in engineering at 
the Institute and (2) practical operating 
experience in the various departments of 
the railroad. Men who are accepted for 
this course will receive a training which 
aims to develop them for responsible 
positions in the transportation, motive 
power, and engineering departments. 
Students completing the course will re- 
ceive both a Bachelor’s and a Master's 
degree. 

Besides fundamental subjects which 
are essential to the understanding of the 
civil, mechanical and electrical engineer- 
ing problems in railroad operation, em- 
phasis will be placed on the operation, 
extension and improvement of existing 
lines rather than on the construction of 
new lines; on economical operation of 
freight and passenger transportation ; on 
the use of modern methods and equip- 
ment; and on auxiliary means of trans- 
portation. 

Alternate periods in railroad employ- 
ment and at the Institute are set up at 
the end of the second year of under- 
graduate work. While in the employ 
of the railroad students will receive 
wages of approximately 35c., 40c., 45c. 
and 50c. per hour during the respective 
work periods. 

A committee on the co-operative 
course will be maintained at the rail- 
road, and the Institute will appoint an 
administrative chief and a liaison of- 
ficer, both of professorial rank, to co- 
operate with the railroad committee and 
also to supervise class instruction car- 
ried on while the students are at the 
railroad. The course is now in opera- 
tion, and additional information on it 
can be secured from Prof. J. B. Bab- 
cock, Room 1-337, M.I.T., Cambridge, 
Mass. 





Erection Started on Arlington 
Bridge Superstructure 


On March 17 the first set of centers 
for one of the arches of the Arlington 
memorial bridge across the Potomac 
River, Washington, D. C., was put in 
place. The arches of the bridge are 
94 ft. wide, face to face of the bridge, 
and will be constructed in four longi- 
tudinal sections of approximately equal 
weight. The two center sections of the 
four arches on the Washington side of 
the river will be constructed first, begin- 
ning with the section on the upstream 
side of the bridge center line. Con- 
struction of the downstream center sec- 
tion and of the two outside sections will 
follow in succession. It is estimated 
that the present season will be required 
for the construction of the four arches 
on the Washington side of the river, 
and the construction of the remaining 
four arches of the bridge can then be 
completed in 1929. 
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Flood-Control Bill, Passed by Senate, 
Expected to Be Amended in the 
House—Muscle Shoals Up Again 


By Paut Wooton 
Washington Correspondent 


ENERAL surprise was caused 

when the Senate, after an hour’s 
debate on March 28, passed the Jones 
flood-control bill by a vote of 70 to 0. 
The action was the more surprising in 
that the vote came after the committee, 
over the protest of the administration, 
had eliminated all local payments toward 
the construction of the new project, had 
broadened the tributary provision, had 
expanded the board of review and had 
made sweeping provision for the com- 
pensation of all damages. 

Following the action in the Senate the 
House committee which just had re- 
ported the Reid bill voted 14 to 6 to 
substitute the Jones bill, which was 
amended so as to extend the tributary 
provision to all rivers of the Mississippi 
Valley system. Authority was given to 
use $5,000,000 of the $325,000,000 
authorized by the bill to add to the 
$7,500,000 carried in the War Depart- 
ment appropriation bill for the surveys 
of tributaries. 

As passed by the Senate and accepted 
by the House committee the engineering 
board is to be composed of the Secre- 
tary of War, the Chief of Engineers, the 
President of the Mississippi River Com- 
mission and two civil engineers from 
civilian life. This board is to harmon- 
ize engineering differences and is em- 
powered to report to Congress any 
alternative plan which it may decide is 
better. Another House amendment pro- 
vides a salary of $10,000 per year for 
the president of the Mississippi River 
Commission and $7,500 for each mem- 
ber of the commission. 

It is expected that the bill will en- 
counter in the House no such easy sail- 
ing as in the Senate. Indications are 
that important amendments will be made 
when the bill comes before the repre- 
sentatives. 


Contract Standards 


Hearings are in progress before the 
judiciary committee of the House on 
Representative Cramton’s bill to estab- 
lish uniform requirements affecting gov- 
ernment contracts. The bill is the 
outgrowth of the work of the Interdepart- 
mental Board of Contracts and Adjust- 
ments, set up under the direction of the 
Bureau of the Budget. The measure is 
designed to unify and otherwise improve 
the contractural relations of the federal 
government and to remove conflicting 
and antiquated statutes. 

The Associated General Contractors, 
American Engineering Council and 
various other interests have appeared in 
behalf of the bill, except Section 9, 
placing authority to liquidate damages 
for delay in the hands of the Comptroller 
General. It is the feeling of those 
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opposed to this section that such author- 
ity should rest with the head of the de- 
partment under which a given contract 
is executed. In place of the language 
now appearing in Section 9, they recom- 
mend that there be substituted the lan- 
guage originally adopted by the Inter- 
departmental Board of Contracts and 
Adjustments as follows: 

“Whenever in contracts to which the 
United States is a party there is a pro- 
vision for liquidated damage for delay, 
the head of the department concerned, 
stating his reasons in writing therefor, 
may remit the whole or any part of such 
damages as, in his opinion, may be just 
and equitable.” Practically all of the 
governmental departments and independ- 
ent agencies that enter into contracts 
are opposed to Section 9 as now written. 


Progress of Muscle Shoals Bill 


By the adoption of a government 
operation bill not greatly different from 
the Norris bill, which passed the Senate 
recently, the House military affairs com- 
mittee has taken action which may lead 
to Muscle Shoals legislation at this ses- 
sion of Congress. The bill favored by 
the House committee proposes the 
operation of the properties by a govern- 
ment corporation to be administered by 
a commission of five members to be ap- 
pointed by the President. The corpora- 
tion is to be capitalized at $10,000,000 
and will engage in the manufacture of 
fertilizer, with cuthority to sell surplus 
power. 


Engineering Societies 


Calendar 
Annual Meetings 


BUILDING OFFICIALS CONFER- 
ENCE OF AMERICA, Springfield, 
Mass.; Annual Meeting, Detroit, 
Mich., April 24-27. 

AMERICAN WELDING SOCIETY, 
NEW YORK; Annual Meeting, 
New York, April 25-27. 

NATIONAL FIRE PROTECTION AS- 
SOCIATION, Boston, Mass.; An- 
nual Meeting, Atlantic City, May 
7-1 

AMERICAN ASSOCIATION OF EN- 
GINEERS, Chicago; Annual Con- 
vention, El Paso, Tex., June 4, 
5 and 6. 

AMERICAN WATER WORKS ASSO- 
CIATION, New York; Annual 
Convention, San Francisco, week 
of June 11. 

SOCIETY FOR THE PROMOTION 

OF ENGINEERING EDUCA- 
TION; Annual Meeting, Uni- 
versity of North Carolina, June 25. 

AMERICAN INSTITUTE OF QUAN- 
TITY SURVEYORS, Chicago; An- 
Sere, New York, June 
5- 





PRINCETON ENGINEERING ASSOCIA- 
TIoN—Carlton S. Proctor, of Moran, 
Maurice & Proctor, consulting engi- 
neers, New York City, has just been 
elected president of the Princeton En- 
gineering Association. This is an 
organization of alumni which co-oper- 
ates with Princeton University in the 
development of its engineering activities 
and plant. 
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San FRANCISCO SECTION of the Amer- 
can Society of Civil Engineers made a 
held trip on March 24 to inspect the 
South San Francisco plant of the West- 
ern Pipe & Steel Company, where 54-in. 
lock-bar pipe was being manufactured 
for the new San Andreas reservoir pipe 
line of the Spring Valley Water Com- 
pany, and proceeded then to the reser- 
voir, where the intake, tunnel and 
construction work on the pipe line was 
inspected. About 75 members and 
guests made the trip. 


THe WESTERN SOCIETY OF ENGINEERS 
has announced its nominations for offi- 
cers for 1928-29 as follows: President, 
John A. Garcia, consulting engineer ; 
vice-presidents, William S. Monroe, 
president of Sargent & Lundy; D. J. 
Brumley, chief engineer of Chicago 
terminal improvements, Illinois Central 
Railroad, and W. O. Kurtz, general 
manager, Illinois Bell Telephone Com- 
pany; treasurer, Leigh S. Keith, con- 
sulting engineer; trustee, George W. 
Hand, assistant to the president, Chi- 
cago & Northwestern Railway. For 
members of the Washington Award 
Commission: F. E. Morrow, assistant 
chief engineer of the Chicago & West- 
ern Indiana Railroad, and H. E. Bates, 
assistant chief engineer, Peoples Gas 
Light & Coke Company. All the above 
are located at Chicago. 


Tue INDIANAPOLIS SeEcTIoN of the 
Indiana Engineering. Society sponsored 
a “concrete” meeting recently, in which 
it was joined by the Indiana Sand 
and Gravel Producers, Association, the 
Indiana Highway Constructors, Inc., the 
Indiana Crushed Stone Producers, and 
the field engineers of the Indiana State 
Highway Commission. H. T. Giles, 
chief engineer of concrete control for 
the Blaw-Knox Company, and R. W. 
Crum, engineer of materials and tests 
of the Iowa State Highway Commis- 
sion, were the principal speakers. Mr. 
Giles spoke on “Inundation” and its 
advantages in overcoming difficulties 
from the bulking of fine aggregates. 
Mr. Crum talked on the new specifica- 
tions adopted by the Indiana commis- 
sion requiring the proportioning of con- 
crete aggregates by weight during the 
1928 construction program. Authorities 
have pointed out that the radical de- 
parture from present methods may affect 
the material and construction industries, 
although highway commission engineers 
have expressed the belief that it will 
result in a better quality of concrete in 
construction work. 


Tue ProvipENCE ENGINEERING Soct- 
ETY formally opened its new lecture and 
club rooms on March 28. The entire 
week was celebrated as “housewarming 
week,” with a different program each 
evening. On March 27 Major S. Frank 
Nolan, city engineer, spoke on “ Municipal 
Wharf and Other Fields Point Develop- 
ments.” On March 29 Dr. Julius Berg, 
of Union College, gave an interesting 
talk on “Reminiscences of Heaviside 
and Steinmetz, Their Personalities and 
Work.” 
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Personal Notes 


M. W. Tattock, of Indianapolis, 
Ind., took up his duties as superin- 
tendent of the sewage treatment works, 
now under construction by the Dayton 
(Ohio) Department of Water, on 
Jan. 1. Mr. Tatlock is a graduate of 
Indiana University and taught physics 
in the Shortridge High School, Indian- 
apolis, before taking up sewage treat- 
ment work. He was employed in vari- 
ous capacities on the Indianapolis 
sewage plant since the beginning of 
construction in 1919. When he lett 
Indianapolis to take up the work ar 
Dayton he was superintendent of the 
activated sludge plant. He will be 
acting resident engineer during the 
construction period and superintendent 
of operation upon completion of the 
plant in 1929, 


Tuomas G. PIHLFELDT, engineer of 
bridges in the Department of Public 
Works, Chicago, has been made con- 
sulting engineer, and Paul Schioler has 
veen appointed engineer of bridges. 


H. C. Hunter has been appointed 
division erecting manager of the Amer- 
ican Bridge Company, with office at 
Chicago, to succeed the late K. L. 
Strickland. 


C. Net Bass, former Tennessee state 
highway commissioner, has formed an 
association with Freeland, Roberts & 
Company, Nashville, to be known as 
C. Neil Bass-Freeland, Roberts & Com- 
pany, associated engineers. The new 
company will specialize in promoting, 
laying out and supervising county high- 
way and city street building programs. 
Freeland, Roberts & Company will con- 
tinue to operate under that name inde- 
pendently of the association with Mr. 
Bass. 


WittiaM H. Gompert, formerly 
architect for the Board of Education of 
the City of New York, announces re- 
sumption of private practice with the 
architectural firm of Kenneth M. 
Murchison, New York City. 


C. H. Purcett has been appointed 
California state highway engineer, suc- 
ceeding R. M. Morton. Mr. Purcell at- 
tended Stanford University and later 
graduated from the University of Ne- 
braska. He has had 22 years’ active 
experience in civil engineering. For 
fifteen years he has devoted himself ex- 
clusively to highway engineering and 
for seven years has been connected 
with the United States Bureau of Pub- 
lic Roads of Washington, D. C., with 
assignment as district engineer to the 
district comprising Oregon, Washing- 
ton, Idaho and Montana, with head- 
quarters at Portland. 


Joun J. Devitn has been appointed 
engineering assistant to the president 
of Manning, Maxwell & Moore, Inc., of 
New York. Mr. Devlin was graduated 
from Massachusetts Institute of Tech- 
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nology and Harvard University. 
graduation he was engineer for the 
Boston & Albany Railroad and _ the 
Grand Trunk Railway and superin- 
tendent for various contractors, includ- 
ing the Bay State Dredging & Contract- 
ing Company and the New England 
Construction Company. During the 
war he was with the 301st Engineers, 
on the staff of General Bullard and in 
command of the 543d Engineers in 
three major engagements. After the 
war he became assistant to the bridge 
valuation engineer of the New York 
Central System and until Jan. 1, when 
he took up his new duties, he was en- 
gineer for the Portland Cement Asso- 
ciation in charge of its New York City 
business. : 


After 


Joun S. Ety, chief of the Philadel- 
phia Water Bureau, died on March 31 
in the University Hospital in that city. 
He was 54 years old. When Mr. Ely 
was selected for the Philadelphia post in 
February, he was division engineer, 
Department of Public Affairs, in charge 
of the water department, in Newark, 
N. J. He was destined never to take 
his desk in his new position, however. 
Shortly before he was to assume his 
duties he went to a hospital in Newark 
to have an operation on his jaw, and 
after the operation he went to Florida 
to recuperate. He returned to Phila- 
delphia on March 26, accompanied by a 
physician and a nurse, and was taken 
from the train to the University Hospi- 
tal. The following day he had hemor- 
rhages and blood transfusion was _ re- 
sorted to, but he failed to rally. 


Witt1aM H. Morcan, president of 
the Morgan Engineering Company, of 
Alliance, Ohio, died on March 29 at 
the Union Memorial Hospital, Balti- 
more. Death followed an _ operation. 
Mr. Morgan was a member of the staff 
of George K. Nash, former Governor 
of Ohio, with the rank of Colonel. 


CHARLES P. WEEKS, senior member 
of Weeks & Day, architects and engi- 
neers, of San Francisco, died in that 
city on March 25. Mr. Weeks was 
born in Ohio and after attending the 
state university there studied in Europe. 
He went to San Francisco in 1907 and 
a few years later organized the company 
that in recent years became one of the 
most prominent architectural firms in 
California. 


SytvesterR N. Howarp, an old-time 
land surveyor of Chicago and a mem- 
ber of the firm of Greeley, Howard & 
Norlin, died at LaGrange, Ill, on 
March 26. Mr. Howard, who was 78 
years of age, was an authority on old 
property records and an expert in de- 
termining intricate problems of lost 
property lines in the business district of 
Chicago, where land valyes are now 
very high. He was a member of the 
Illinois Society of Engineers. 
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The Evils of Price Cutting 


Discussion of the Warfare Between Purchasers 


and Sellers in This Buyers’ Market 


By Ear. WHITEHORNE 


Assistant Vice-President, McGraw-Hill Publishing Company, Inc., 
New York City 


Tue SrruaTion upon which this ar- 
ticle is based was found to be prom- 
inently existent in the electrical field. 
While it is not believed to be so 
pernicious in the civil engineering- 
construction field, it is not unheard of. 
Therefore, it behooves everyone to 
study the practice and to evaluate the 
consequences of a more general devel- 
opment of it. —EpiTor. 


ITHIN the memory of this gen- 
eration there has never been a 
time when business men were talking 
more about the ethics and the economics 
of price cutting. At the present time 
we are in a buyers’ market, and there is 
excess capacity and overproduction in 
manufactured products and an intense 
competition for orders. Whereas in a 
sellers’ market the salesman can play 
one buyer against another for a better 
price, the purchasing agent today is 
juggling one seller against another for 
a lower figure. At one time this was 
considered proper, but times have 
changed and what was once considered 
a fair game of bartering has come to 
be a matter of the economics of an 
industry. Modern business ethics have 
purged the manufacturing field of 
many practices that once were looked 
upon as quite legitimate. Now there 
is a great responsibility for business 
men to protect the economic health of 
the industry in which they are engaged. 
How is this price cutting carried 
out? Coming down to cases—just 
what is the situation? Two things are 
happening: (1) purchasing agents of 
large buyers are rigorously applying 
the thumb screws to the manufacturers’ 
salesmen and beating down price levels 
by ingenious methods of induced com- 
petition; (2) manufacturers in their 
eagerness for volume are weakly sub- 
mitting to this pressure and cutting 
prices to get orders that net a loss and 
demoralize their market. 

The seat of the present trouble, it 
would appear, lies in the old tradition 
of the secrecy of bids. After the bids 
are in the purchasing agent proceeds 
to privately play each sales represent- 
ative against the other, telling each 
that he is high, inciting each to tele- 
phone the factory, whipsawing them 
with fear and hope until the last price 
cut has been exacted. The manufac- 





turer, because of the traditional sanctity 
of bids, has been unable to demand a 
showdown when the bids are in, a 
chance to see whose price is really high. 

Clearly, therefore, there are three 
things to be done: (1) secrecy should 
be eliminated on bids for standard 
listed apparatus, or at least the bids 
should be open to examination by any 
manufacturer who is called back and 
asked for a revision of his price; (2) 
salesmen should demand this frank 
showdown and should refuse to con- 
sider a concession without this evi- 
dence; (3) the holding of post mortems 
on competitive bids should be made 
standard practice among all electrical 
manufacturers, so that losers may 
analyze all bids and understand their 
lost business. This is lawful and is 
already being done to some extent. 

But the seller should not be made 
to fight for this reform unaided. 
Purchasing agents individually and as 
nationally organized shou!d also be- 
come the exponents of this idea. The 
chief concern of the buyer should be 
to see that he obtains a value propor- 
tionate with the price. The chief 
concern of the seller should be to see 
that he obtains a price commensurate 
with the value. 


TRICKS OF THE PURCHASER 


There are some manufacturers who 
have the courage to establish prices 
and maintain them, but there are some 
who lack courage or strength. Just so 
there are some purchasing agents who 
do not haggle. But there are others 
who seem to consider their function 
one of dollar squeezing and the ways 
that they operate can be illustrated by 
certain typical situations as follows: 

(1) Where the purchasing agent 
gets the high bidder to cut on the 
indefinite promise of a large block of 
business next year. 

(2) Where the buyer lies, giving the 
bidder false information as to his com- 
petitor’s price. 

(3) Where the large buyer demands 
special discounts for large volume, 
claiming that this volume carries the 
manufacturer’s overhead and_ thus 
forces the large manufacturer’s price 
down to where the small manufacturer 
cannot compete. 
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(4) Where very large buyers of 
electrical equipment that is used as 
part of a manufactured product 
threaten to make their own motor or 
control or whatever it is unless the 
price is cut. 

(5) Where large utility holding 
companies argue that one of the sav- 
ings possible through holding company 
operation should show up as savings 
in purchasing, and demand discounts 
over prices given to operating com- 
panies which’ eliminate the small 
manufacturer and force the large manu- 
facturer’s price below the margin that 
provides for the further development 
of bigger and better apparatus. 

(6) Where purchasing agents ap- 
parently do not know how to buy be- 
cause they have no facts to check with 
and no methods of evaluating bids, and 
therefore resort to haggling. 

But what is the. matter with the 
manufacturer, you will say, that he 
should submit to all this unsound and 
unfair treatment? The manufacturer 
right now finds himself in a_ buyers’ 
market. He is involved in a mad 
scramble for orders until for every 
story reflecting upon the purchasing 
agent there are fourteen about the 
manufacturer and his salesmen. Some 
say that the first bids today are made 
for trading purposes only and that the 
bidders come to them before the ink 
is dry on the bids and offer to cut the 
prices. Therefore, the purchasing 


agents say, they too must use trading 
methods. 


TRICKS OF THE MANUFACTURER 


(1) The large manufacturer uses 
the lump sum bids as a lever to lower 
prices on individual products to com- 
pete with the small producer who 
specializes in that line. It is said that 
at times this is so manipulated that it 
has the effect of a straight price cut. 

(2) Allowances are made on old 
equipment taken back that range all 
the way from a reasonable scrap allow- 
ance to the full original price. 

(3) Some manufacturers are making 
extravagant contributions in prelim- 
inary engineering expense for detailed 
working data that is out of all reason 
and constitutes a price consideration be- 
cause it puts an undue extra burden 
on the profit. 

(4) Financial affiliations between 
some manufacturers and the utility 
companies are used to bring pressure 
from on high to throw the order. 

(5) Reciprocity arrangements are 
drawn into competitive bids to an 
extent that overshadows the actual 
values involved and works an injustice 
upon bidders who are invited to com- 
pete with the assumption that it is to 
be a fair and open contest. 

(6) And then there are the every- 
day conditions of price cutting where 
the manufacturer loses his nerve and 
pares his price for no other reason 
than to get the order, and camouflages 
it with all manner of alibis and ex- 
planations, such as a mistake in 
figuring, or new information, or an 
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unexpectedly 
materials. 

Some say that this has always been 
the condition. But is that a reason? 
There are many time-honored practices 
that some day will give way to the 
onward march of principle and be 
changed. There are many things that 
men used to do that have been stopped 
and are not countenanced today. After 
all, it gets down to a very simple con- 
sideration of plain honesty. The only 
difference between picking a man’s 
pocket and cutting prices is that the 
latter has not yet lost its social 
standing. 


favorable purchase of 


Two OBJECTIVES 


Fundamentally it seems to me there 
are two things to be done: 

(1) By the purchaser— 

Industry needs more intelligent buy- 
ing. It needs purchasing agents who 
know the values of the equipment they 
buy, and make of their function some- 
thing more than an adroit matching of 
prices. It needs frank open recognition 
of the fact that what is bought must 
be paid for and that bids which em- 
brace elements of engineering and of 
service as well as the delivered product, 
cannot be compared by a mere tallying 
of the total cost figures. 

(2) By the manufacturer— 

Industry needs more sincerity in 
selling. It needs manufacturers who 
consider that a bid is a word given, an 
honest offer of service to a friend, and 
not just a gesture in a sparring match. 
Such a bid is the equivalent of an open 
bid because there is no trick in it. It 
is not subject to a revision, any more 
than the written word of that manu- 
facturer is subject to question, because 
his honor is involved. 

All this will not happen at once. But 
industry can work toward it. And the 
logical approach to it is for the seller 
to refuse longer to cut his price be- 
cause the buyer tells him to. Let him 
at least begin to protect himself by 
making sure that the other bids that 
he is asked to beat are comparable and 
that the purchasing agent is not lying. 
If he is asked to refigure after the bids 
are in, let him at least demand that 
all the bids be opened to inspection. 
Also, it is time the manufacturer knew 
a little more about the reasons why 
he loses orders, through regularly 
organized post mortem studies of the 
bids on his closed business. 

Some day price cutting will pass out 
of industry. And men will wonder 
why it was that we could have been 
so long blind to economic truth. 





Recommended Paving Brick Sizes 
Remain the Same for 1928 


At the annual meeting, March 23, of 
the Standing Committee for Simplified 
Practice, Recommendation No. 1, Pav- 
ing Brick, in the Department of Com- 
merce, Washington, D. C., the existing 
simplified practice recommendation was 
reaffirmed without change for another 
year. The committee reported that the 


average of adherence to the recom- 
mendations was 79.6 per cent for the 
year 1927. 

G. F. Schlesinger, director of state 
highway, Columbus, Ohio, was elected 
chairman of the committee, succeeding 
E. J. Mehren, vice-president, McGraw- 
Hill Publishing Company, Inc., who 
tendered his resignation as chairman 
and member of the committee. FE. FE. 
Duff, former secretary of the National 
Paving Brick Manufacturers Associa- 
tion, also tendered his resignation as 
a member of the committee. 

Those attending the conference were 
E. L. Beller, National Paving Brick 
Manufacturers’ Association, Chicago; R. 
Keith Compton, Am. Soc. C. E., Rich- 
mond, Va.; T. R. Lawson, American 
Society for Municipal Improvements, 
Buffalo, N. Y.; E. E. McCullogh, 
U. S. Chamber of Commerce, Washing- 
ton, D. C.; O. W. Renkert, American 
Ceramic Society, Canton, Ohio; G. F. 
Schlesinger, American Association of 
State Highway Officials, Columbus, 
Ohio; F. L. Manning, Portsmouth, 
Ohio; and H. R. Colwell, Division of 
Simplified Practice. 





Concrete Reinforcing Steel 
Institute Meets 


The Concrete Reinforcing Steel In- 
stitute held its fourth annual meeting 
at the Edgewater Gulf Hotel, Biloxi, 
Miss., March 19-21, 1928. The mem- 
bers adopted, as a tentative standard, 
the joint building code which was 
similarly adopted at a recent meeting 
of the American Concrete Institute in 
Philadelphia. The United States De- 
partment of Commerce co-operated in 
a conference to standardize “Form 
Dimensions for Concrete Ribbed Floor 
Construction” (Engineering News-Rec- 
ord, March 15, 1928, p. 459). 

The following. points are taken 
from the address of President George 
W. Routh, Jr., reviewing the work of 
the past year: The distribution of the 
Institute Handbook has reached nearly 
25,000 copies, the handbook being taken 
as a standard by many architects, en- 
gineers and technical schools. Most 
members have adopted the standard 
contract covering removable forms, 
standard bar sales contract and stand- 
ard rules for bundling and tagging. 
With the adoption of intermediate 
grade as the new single billet standard 
for concrete reinforcement, much work 
had to be done to get cities to revise 
their building codes and specifications. 
The new standard went into effect on 
Jan. 1, 1928, and it was expected that 
stocks would be cleared of most other 
grades by March 1, 1928. 

Mr. Routh also stated that a pro- 
posed special department for manu- 
facturers and dealers in forms used in 
concrete ribbed floor construction has 
been informally discussed. The steel 
mills not only have consistently refused 
to support the institute but have pro- 
tested to the Department of Commerce 
against the adoption of the “interme- 


diate” grade as the single standard 
grade of new billet reinforcement. 

The following officers and directors 
were elected: President George E. 
Routh, Jr., of Chicago; Vice-President 
C. Louis Meyer, of Omaha, and Treas- 
urer Hugh J. Baker, of Indianapolis, 
were re-elected for another year. A. E 
Lindau, of Chicago, was re-elected as 
director for another three years, and 
O. W. Irwin, of Youngstown, was elected 
director for a similar period in place of 
Gustav Kahn, resigned. M. A. Beeman, 
of Chicago, was reappointed secretary, 
and R. W. Johnson continues as engi- 
neer for another year. 





Conference on Slate, Cement and 
Steel in Pennsylvania 


Several committees are now at work 
in arranging for a three-day confer- 
ence on slate, cement and steel, to be 
known as the Lehigh Vallef Mineral 
Industries Conference, which is to be 
held at Easton, Pa., April 25, 26 and 
27. The conference is planned to 
afford all engineers, associations and 
industries an opportunity to acquire a 
greater knowledge and appreciation of 
the Lehigh Valley district and of its 
slate, cement and steel as important 
materials of construction, 

The preliminary 


program is now 
being distributed by the conference 
chairman, Prof. William BRB. Plank, 


Lafayette College, Easton, and by the 
conference secretary, D. Knicker- 
backer Boyd, 112 South Sixteenth St., 
Philadelphia. Among the features on 
the program are: Meeting of A.S.T.M. 
committee D-16 on slate; technical 
session on slate and its uses; inspec- 
tion trip to the Alpha Portland 
Cement Company plant; inspection of 
slate quarries and mills; and inspection 
of the plant of the Bethlehem Steel 
Company at Bethlehem, Pa. 


: New Publications 

Valve Data—Micuican Vatve & 
Founpry Company, Detroit, Mich., has 
made available a loose-leaf folder of 
data on its hydrant valves and sluice 
gates. The first 25 pages are designated 
as a handbook of design and specifica- 
tions and discuss these subjects from a 
general point of view rather than from 
one bearing directly on the company’s 
products. This is followed by 48 folders 
of working prints, each giving dimen- 
sions and sizes of the company’s various 


products. Other folders can be acded 
as they are made available. 


Centrifugal Pumps — PENNSYLVANIA 
Pump & Compressor Company, Easton, 
Pa., in its bulletin No. 209 describes its 
double-suction, single-stage centrifugal 
pumps, giving illustrations and descrip- 
tions of the various detail parts, such 
as casing, shaft and impeller, wearing 
rings, stuffing boxes, flexible couplings 
and base plates. Characteristic curves 











are included as well as information with 
regard to installing the units. 
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1928 First Quarter 
Contracts Exceed Last 
Year’s by 25 Per Cent 


Contracts reported by Engineering 
News-Record during the five weeks of 
March, 1928, totaled $379,521,000. This 
was 41 per cent greater than February 
awards and 38 per cent more than in 
March, 1927. 

Every settion of the country showed a 
gain compared with average weekly 
figures for last month, ranging from a 
97 per cent increase in New England 
to an 11 per cent gain in the South. 
Compared with a year ago, March totals 
showed increases in all sections except 
West of the Mississippi, where a 15 per 
cent decline was shown. 

This year to date compared with last 
showed the following per cent differ- 
ences: Total United States, +25; New 
England, —3; Middle Atlantic, +70; 
South, +29; Middle West, +23; West 
of Mississippi, +2, and Far West, —13. 
Awards for bridges, streets and roads, in- 
dustrial buildings, commercial buildings 
and federal government work showed 
greater activity than during the first 
three months of 1927. Street and road 
awards were 75 per cent higher than 
last year; actual values were $790,795,- 
000 in 1928, compared with $630,448,000 
in 1927, 

The outstanding feature in the awards 
let during March, 1928, was the large 
commercial building total for the Middle 


Atlantic states. This value, $113,428,- 
000, constituted 30 per cent of the 
total awards. The average monthly 
commercial awards in this section dur- 
ing 1926 were $40,335,000, in 1927 
$52,440,000, and thus far in 1928, 
$72,300,000. Several of the large March 
contracts were: In New York, office 
and store, $23,000,000; office and print- 
ing, $6,000,000; apartment hotel, $6,- 
000,000 ; in Chicago, office and printing, 
$10,000,000 ; theater and office, $20,000,- 
000; club, office and store, $4,000,000. 
There were 25 commercial building 
awards outside of New York City that 
exceeded $1,000,000, and these totaled 
$32,650,000. New York commercial 
awards totaled $81,451,000 and Illinois 
awards totaled $43,236,000. 

Total private awards for March, 1928, 
exceeded those of a year ago by 56 per 
cent, whereas only an 8 per cent in- 
crease is shown in public contracts. The 
summer months are peak months for 
public awards because of the large vol- 
ume of street and road work, which 
thus far in 1928 constitutes 47.5 per 
cent of all public contracts. 

Public contracts in 1928 and 1927 to 
date consist of the following class totals: 


1928 1927 
Waterworks ..... $7,365,000 $16,807,000 
oy ee 13,120,000 20,002,000 
OGD: i. cds ntae 16, 065,000 8,780,000 
Excavations, etc.. 4,175,000 5,509,000 
Streets and roads.. 114,993,000 65,783,000 
Buildings 46,870,000 49,438,000 


Federalgovernment 12,248,000 10,464,000 
Unclassified ...... 26,912/000 28,388,000 


SOROS 6. da5essene $241,748,000 $205,171,000 


Business in General 
Continues to Show 
Substantial Activity 


Despite some irregularity in general 
business, those industries which have 
shown marked improvement since the 
first of the year continue that trend. 
The leaders among these industries are 
construction, steel, and automotive. 
Textiles have not improved their un- 
favorable position. Total business fail- 
ures in February, 1928, were more 
numerous than in February, 1927. Gen- 
eral retail trade activity in February 
was the same as a year ago. 

Automobile production in the United 
States totaled 323,368 cars and trucks 
in February, 1928, or about 6 per cent 
above last year. The gain has been 
only in passenger car production, as both 
January and February truck production 
figures were under a year ago. 

The Electrical World index of 
monthly productive activity based on 
consumption of electrical energy by 
large manufacturing plants has risen 
considerably since the low point of De- 
cember, 1927. January and February, 
1928, are well above the same period 
last year. The volume of manufacture 
as measured by the index of the Har- 
vard Economic Service is less than 1 per 
cent under the first two months of 1927. 

Continued high activity prevails in 
the iron and steel industry. Pig iron 
output in March totaled 3,199,674 tons, 
according to Jron Age compilations. 
February production of ingots was 6 per 
cent higher than the January daily aver- 
age. United States Steel Corporation 
@nfilled orders were 800,000 tons larger 
on March 1, 1928, than a year ago. New 
orders for fabricated structural steel 
totaled 210,000 and 270,000 tons in Jan- 





VALUE OF CONTRACTS BY SECTIONS IN THE UNITED STATES AND TOTAL FOR CANADA—MARCH, 1928 


New 


Thousands of dollars (-000 omitted) 





















United 
States 





Jan. | to 


Far West Date, U. 8. 





England 
Pe ious aaah eaten ethan anasaeee 
Sewers kick tle i > Sie on ee OS eae 
Bridges......... $288 
Excavation, drainage, etc 25 
Streets and roads........ 222 
Industrial building. ...... . 6,616 
Commercial building... . . . 14,899 
PE MOU coss0 se asssswel we enens 
Unclassified.......:....... 140 
March, 1928.......... 22,190 
February, 1928.. 9,020 
March, 1927. ; 21,984 
Year to date, 1928 | 48,550 
Year to ae 1927.. i 50, 446 
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Middle Middle West of 
Atlantic South West Mississippi 
$567 $148 $623 $899 
1,208 201 3,999 996 
2,190 153 2,112 2,289 
137 52 245 126 
8,163 6,155 15,103 17,300 
8,635 10,860 7,288 4,510 
113,428 7,491 59,392 15,265 
3,650 459 64 1,485 
7,629 946 1,202 11,183 
145,607 26,465 90,028 54,053 
84,820 18,962 45,281 34,706 
84,256 16,769 56,944 63,304 
303,231 504 
178,076 
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INDEX NUMBERS 


uary and February, respectively. Ship- 
ments in February were 22,500 tons 
more than in January, 1928. 

Lumber production for the first twelve 
weeks in 1928 was 106,403,000 ft. more 
than in the same period last year. Ship- 
ments also were higher, by 111,710,000 
ft., and orders exceed last year’s by 122,- 
922,000 ft. Cement shipments were 
about the same in February, 1928, as 
during the preceding month, and pro- 
duction declined about a million barrels. 
Foreign cement imported showed a 
sharp downward trend throughout 1926 
and only a slight upward trend in 1927. 
Brick stocks on March 1; 1928, were 
practically the same as a year ago and 
shipments during February, 1928, ex- 
ceeded last year’s by 6 per cent. 

Revenue freight loadings continue to 
be under the totals for January, Febru- 
ary and the first three weeks of March 
last year. The week ended March 17 
showed increases over the preceding 
week for loadings of livestock, merchan- 
dise less than carload lots, and miscella- 
neous. Average weekly loadings in 
March have been higher than in Janu- 
ary or February, 1928, but lower than in 
March, 1927. In analyzing car loadings, 
several statements have been made re- 
cently that a comparison of 1928 with 
1927 figures should be qualified by the 
fact that unusually large coal shipments 
took place during the first quarter of 
1927 in preparation for the April 1 
strike. Coal and coke loadings comprise 
about 20 per cent of the total, and mer- 


Xi Commer and 
Commercial Autormoty: 





Thousands of Machines 


| PRODUCTIVE ACTIVITY 
| Electrical World Index | 


Productive Activity 


y 


Index of Montht 


chandise, I.c.l. and miscellaneous freight 
comprise 25 and 35 per cent, respec- 
tively, and smaller totals for the latter 
classes of freight have been reported 
during 1928 to date than a year ago, 
which would indicate that the decline 
cannot be attributed to coal loadings 
alone. 

Trade activity in 1928 as measured by 
bank debits outside of New York City 
has been higher than last year except 
for one week in January, two weeks in 
February and one week in March. The 
latest report for the week ended March 
21, 1928, showed the highest total since 
the first two weeks of this year and 
exceeded all 1927 weekly totals except 
the first one in January and two weeks 
of October. Debits, including New 
York City, have been higher during 
1928 than in January and February, 
1927, and the three weeks of March are 
also ahead of a year ago—49.94 billions 
of dollars compared with 41.12 billions. 

Unusual activity in the stock market 
has continued for an unprecedented 
length of time. The average daily shares 
traded during the first quarter of 1926 
and 1927 were about 1} millions while 
thus far in 1928 the average is 24 mil- 
lions, with 4} millions on March 30. 
Average stock prices since March, 1926, 
have been climbing rapidly to the high 
points on March 30, 1928, of $214.45 for 
twenty industrials and $141.96 for 
twenty rails. 

Bond sales to date total $838,381,000; 
a year ago they totaled $1,022,613,000. 


Billion Dollars 
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Volume Index Second Highest; 
Slight Rise in Cost Index 


Slight increases in steel prices and 
wages have lifted the Engineering 
News-Record Construction Cost Index 
Number 0.8 per cent above the March 1 
value. Steel shapes at Pittsburgh now 
cost $1.90 compared with $1.85 a month 
ago. A record-breaking March contract 
volume has boosted the E. V.-R. Volume 
Index to 318 compared with 225 for 
March, 1927. The figures, with com- 


parisons are below. 
E. N.-R. Cost Index E. N.-R. Volume Index 
April, 1928 206.40 March, 1928 318 
March, 1928... . 204.65 February, 1928. 225 
April, 1927 . 209.00 March, 1927... 226 
Peak, June, 1920 273. 80 1927 (average) 263 
1927 (average) . . 206.24 1926 (average) . . 228 
1913 (average) . . 100.00 1913. aah coll 
1927 


1927 
(Cost) 


(Volume) 
January... .. 2 
February........ 
March 


seeussscs 


September... . 
October 
November. 
December 


November.. 
December... ... 


88s 


319 


From a low average price of $91.47 for 
40 bonds in August, 1925, there was an 
increase to $99.48 on Jan. 13, 1928, and 
after a slight decline to $98.99 on March 
5, the price on March 30 was $99.31. 
Money rates have firmed very little in 
recent months. Call loan renewal rates 
had a downward trend throughout 1927, 
and from a low average daily rate of 
3.60 per cent for November there has 
been an increase to about 4.40, which 
has been the approximate average since 
December. Prime commercial paper re- 
mained at 4 per cent from August until 
March, when the prevailing rate has 
ranged from 4@4} per cent. Prime 
bankers’ acceptances have _ increased 
from 34 per cent in September, 1927, to 
34 in February and March, 1928. Time 
loans have likewise increased from a 
low point of 4@41 in the summer of 
1927 to 44@4§ during February and 
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March. The Federal Reserve discount 
rates in all districts increased to 4 per 
cent from 34 in February. 

Total bond offerings since Jan. 1, 
1928, amounted to $1,698,230,000. This 
is only 1 per cent less than the first 
thirteen weeks of 1927, during which 
time offerings totaled $1,712,940,000. 
Municipal issues averaged higher during 
the five weeks of March, 1928, than 
preceding months this year. The aver- 
age weekly municipal offerings for the 
first three months of 1928 compared 
with last year are as follows: 


1928 1927 
ee cha sen $17,250,000 $31,250,000 
gg 5,700,000 8,410,000 
March ..cc0e 26,960,000 9,640,000 


Price Rises Reflect Slight 
Increase in Demand 


The general wholesale price level is 
slightly higher than a month ago or 
than a year ago. The following com- 
modities have advanced: grains, meats, 
cattle feed, leather, and woolen and 
worsted textiles. Declines were regis- 
tered in dairy products, bituminous coal, 
coke, drugs, pharmaceuticals, fertilizers, 
house furnishings, rubber, non-ferrous 
metals and paint stuffs. 

Building materials as a group showed 
a consistent downward trend from No- 
vember, 1926, to January, 1928. 
Throughout the first quarter of 1928, 
however, marked firmness has been ap- 
parent in steel, lumber, brick and sev- 
eral of the minor materials. Building 
materials are approximately 5 per cent 
under the cost level of general whole- 
sale commodities. 

General advances have been reported 
in the following materials: rivets, 15c. 
per 100 Ib. at mill; asphalt, package, 
50c. per ton at Western points; wire 
nails, 10@15c. per 100-lb. keg at mill; 
steel sheet piling, 5@10c. per 100 Ib. 
at mill; copper sulphate for water treat- 
ment, 5c. per -100 Ib. at New York; 
heavy melting steel scrap, $1.25 per ton, 
f.o.b. Chicago; cast-iron pipe, $1 per 
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Few Changes in Labor Rates 
and Employment Situation 


Secretary Davis’ report on unem- 
ployment, submitted to the Senate 
last week, shows approximately 1,874,- 
000 persons out of work, or about 
7 per cent fewer than were employed 
in the high-production year 1925. In 
addition to closing of industrial plants, 
the Secretary lists as contributory 
causes of present unemployment the 
floods in the Mississippi Valley and 
in New England, the Florida tornado, 
and disturbance in the bituminous coal 
fields. The report says “prompt relief 
for one class is due from the govern- 
ment’s elaborate building program, from 
similar programs of states, municipal- 
ities and counties and from private 
building and construction.” 

Three strikes in the building trades 
developed during the last month. In 
New York 200 bricklayers on four 
building projects went 6n strike in pro- 
test against the employment of non- 
union steel workers on these jobs. A 
lockout of 2,500 structural steel erectors 
followed the bricklayers’ strike in an 
effort to force the bricklayers back to 
work. Settlement is reported as having 


ton at Burlington and Birmingham mills. 

Price declines occurred as follows: 
black and galvanized steel sheets, 10c. 
per 100 lb. at mill; ship spikes, 25c. at 
mill; railway tie plates, 10c. at mill; 
expanded metal lath, $1.50 per 100 sq.yd. 
at Western and Southern distributing 
centers. 

March lumber declines were more 
pronounced in fir than in pine. Douglas 
fir timbers dropped $2 per 1,000 ft. in 
San Francisco and 50c. in Chicago. 
Twenty-three Chicago lumber-yard 
managers, on the other hand, report in- 
creasing demand for lumber and also 
more than the usual number of inquiries 
from contractors for prices on which to 
base bidding. Lumber yard stocks are 
reported low on dimension material in 
the Minneapolis district. 
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been reached March 29. A strike grow- 
ing out of wage dispute affected 550 
glass workers at the Butler, Pa., plant 
of the Standard Plate Glass Company. 
In Newark plumbers and _ steamfitters 
were withdrawn from the New Jersey 
Bell Telephone Company’s building on 
the order of the international union, as 
an act of sympathy with a strike in- 
volving these crafts on the telephone 
company’s project in Oklahoma City. In 
Boston carpenters struck as the result of 
jurisdictional disputes with sheet-metal 
workers and lathers. Building trades 
demand an average increase of 124c. per 
hour. Employers have already voted 
against allowing this. 

The five-day week was an issue in 
several recent trade disputes. In Seattle 
a deadlock prevails between building 
crafts and employers over wage agree- 
ments with common laborers and’ grant- 
ing of the five-day week to carpenters. 
Carpenters in Paterson, N. J., demand 
an advance of 80c. and laborers $1 per 
day, and the five-day week. Painters in 
Chicago request the five-day week as a 
means of absorbing some of the 5,000 
men of that craft now idle. Building 
trades in Monmouth County, New Jer- 
sey, are pressing for the five-day week. 
Painters and paperhangers in Orange, 
N. J., request an advance of $1 per day 
over the old scale of $11, which has 
remained in effect during the last two 
years. Plasterers in Sioux City, Iowa, 
demand an increase of $2 and carpenters 
$1 per day over rates prevailing prior to 
April 1. 

Building trades wages averaged for 
the country show skilled mechanics re- 
ceiving $1.35 per hour, against $1.33% 
last month and $1.30 in April, 1927. 

Following are the hourly wage 
changes: 


April March 
Bricklayers, Birming- 


MO bs chs nre's 4008 $1.333 $1.50 
Hoisting engineers, 

PRS 1.25 1.00 
Hod-carriers, Mont- 

POs xe hie navies 0.40 0.45 
Pile drivers, Dallas 1.25 1.00 
Common laborers, 


RN sti dacrh'e’ 0.35@0.50 0.30@0.50 
Kansas City, Mo.. 0.40@0.75 0.35@0.75 
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Price advances since last month are indicated by heavy type; declines by italics 


PIG IRON—Per gross ton, f.o.b.: 
CINCINNATI 


No. 2 Soutnerr (silicon 2. 25@2.75)...............0.. ee $21.44 

I ae tei via TAG wren a Gian ddd eka eee eee ws tas 20. 89 

No. 2 Southern Ohio (silicon 1. PE SS Caphas voesuk ium pyews 21.19 
NEW YORK, tidewater delivery 

ES Fee SOO F; ZOE, FE ooo vcé cccdecectcecusescene es 25. 62 


BIRMINGHAM 
Pe we ey GO FB. DOGS, FOP ov nn sincccccccectecéaceccuascs 16. 00 
PHILADELPHIA 
Eastern Pa., No. 2X (silicon 2. 25@2.75) 21.76 | 
Virginia No. 2 (silicon 2. 25@2.75).... 27.17 
PC CUEEAs as ttu use duthennsedahenee 21. 26 
CHICAGO 
No. 2 Foundry Local (silicon 1. 75@2. 25) 20. 00 
No. 2 Foundry Southern (silicon 2. 25@2. 75) 22. 80 
PITTSBU RGH, including freight charge ($1.75) from the Valley 
No. 2 rr ese (silicon 1. 75@2. 25) 20. 26 
Basic...... 19. 26 
ee eee 2 eae - 21. 26 


SCRAP—The prices following are f.o.b. per ton paid by dealers: 
New York Chicago Birmingham 
Per Gross Ton Per Net Ton Per Gross Ton 


No. ! railroad wrought... $/0.00@$10.50 $11. 25@$11.75 “ as 50 
Stove eee aa 8.50@ 9.00 12.00@ 12.50 9.00@ 9.50 


No. | machinery cast... 12.50@ 14.00 13 75@ 14.25 12.50@ 14.00 
Machine shop senna. 6.75@ 7.50 7.00@ 7.50 7.00@ 7.25 
Cast borings ‘ 6.75@ 7.50 9.50@ 10.00 7.25@ 7.50 
Railroad malleable 10.00 12. 13.00 10.25@ 10.75 
Re-rolling rails. . ad 10.50@ 11.00 413. 14.00 10.25@ 10.75 
Re-laying rails.......... ro 6 68 UN lO eee 23.00@ 24.00 
Heavy melting steel 7. CBG TO. TS TGR BIG ww onc ccsecccccs 
Iron and steel pipe es Ge OE Ce aictecssiae 5 «cadens re 





_ Railway Supplies 


STEEL RAILS—Per gross ton f.o.b. for carloads: 


Pitts- Birming- Chicago 

burgh ham 
Standard bessemer rails. . $43.00 $43.00 $43.00 
Standard openhearth rails 43.00 43.00 43.00 
Light rails, 8 to 10 Ib : 34@ 36 36@ 38 
Light rails, 12 to 14 Ib.. 34@ 36 36@ 38 
Light rails, 25 to 45 Ib.. ; 36.00 34@ 36 36@ 38 
Re-rolled rails... an 31@32 34@ 36 


RAILWAY TIES—For fair-sized orders f. 0. b., the following prices, per tie hold: 
6In.x8In. 7In.x9In. 


by 8 Ft. by 84 Ft. 
—— { Long-leaf sap pine, untreated cen” Se $1.30 
New York U Gegseened a hee on Se 95 ce 
1ite oak, heart, untreat eaeheks 1. 

memati | White oak, ‘creosoted. . yagren resents oa ; e. , si 90 ~ 
ap pine or cypress, untreat ones . @!\. -@!. 
St. Louis {| Pine or cypress, creosoted............... 1.75 2.10 
{ White oak, heart, untreated... ... 5 1.40 1.78 
Chicago { Oak, empty cell, creosoted........ “2 7 1.80 2.40 
\ Oak, = — tan Se al mie el ae ; 1 e - . 

. : { Douglas fir, green, untreat F ; : 

San Francisco \ Douglas fir, empty cell, creosoted.. . . 1.70 2.25 


TRACK SUPPLIES—Per 100 Ib. f.0.b. Pittsburgh mill for carloads together 
with warehouse prices at other places named: 


St. San Birming- 
Pittsburgh Chicago Louis Franciseo ham 
Standard spikes, s-in. 

SL ee $2.75@ 2.80 $3.55 $3.65 $3.85 $3.00 
Track bolte........... 3.80 4.55 4.65 5.35 3.90 
Standard section angle 

bars, splice bars or 

fish plates.......... 2.75 3. 40 4.25 4.25 
co ee 2.15 beet <ha 





Pipe 
WROUGHT STEEL AND IRON PIPE—The following discounts from list 


are to jobbers for carloads at Pittsburgh mill: 
BUTT WELD 





Steel Iron 

Inches Black Galv. Inches Black Galv. 

POR Midccsss<hcar.” ee 504 ed Seer 30 13 
LAP WELD 
er ee 55 43 ee aa oe ‘aaa 7 
Pc awaks< ess 59 47 Mi we ba0> eee 1 
BEG 6 65.08 tens 56 434 BAO Gens oot she a 13 
FO Ne se is bas 54 44 BOE a eretnve 26 i 
OU OR Gass 65252 53 404 
BUTT WELD, EXTRA STRONG, PLAIN ENDS 

BP Mier asecs eck ae 494 OI0 TE ws cccexs 30 14 
2 to 3.. pecahc Mae 504 


LAP WELD, EXTRA STRONG, PLAIN END* 


2 . 42) 2 23 ’ 
24 to 4 ‘ 57 40} 23 to 4 29 i) 
44 to 6 56 454 4 to 6 28 14 
7 and 8 52 394 7 and 8 21 / 
9 and 10 45 324 9to 12 16 2 
Il and 12 44 314 


WROUGHT-STEEL PIPE—From warehouses at the - aces named the follow- 
ing discounts from list hold for welded steel pipe 


Black 
ew York Chicago St. Loum 
1 to 3 in. butt welded 53% 54° 49° 
24 to 6 in. lap welded 48°; 51% 40°; 
——— Galvanized-~—— 
New York Chicago St. Louis 
1 to 3 in. butt welded 39% 41% 36% 
2} to 6 in. lap welded 35% 38% 33% 
WROUGHT STEEL PIPE LIST 
List Price ———Diameter in Inches-—~ Thickness 
Size, Inches per Foot External Internal Inches 
| $0.17 1.315 1.049 133 
14 23 1. 66 1. 38 14 
\4 274 19 161 145 
2 37 2.375 2.067 154 
24 584 2. 875 2. 469 203 
3 764 3.5 3. 068 216 
5S | 92 40 3. 548 226 
7 1.09 45 4.026 237 
4 1.27 5.0 4.506 247 
5 1.48 5 563 5. 047 . 258 
6 1.92 6.625 6.065 . 28 
7 2. 38 7.625 7.022° . 301 
8 2.50 8.625 8.071 277 
8 2.88 8.625 7.981 .322 
9 3.45 9 625 8.941 342 
10 3.20 10.750 10.192 279 
10 3.50 10.750 10. 136 307 
10 4.62 10.750 10.020 365 
i 4.63 11.750 11.000 375 
12 4.50 12.750 12.090 330 
12 5.07 12.750 12.000 375 


CAST-IRON PIPE—Prices per net ton for Class B and heavier, f. o b, in 
large mill lots: 


Birmingham Burlington, N. J. New York 


4in ; ; $31 00 $38 00 $40.60 

6 in. and over 28 00 35.60 37.60 
Pittsburgh Chicago St. Louis San Francisco 

4in ; $39.50 $39.20 $35.60 $42.00 

6 in. and over... 36.50 36.20 33.60 39.00 


Gas pipe and Class ‘‘A,"’ $3.00 per ton extra 


CLAY DRAIN TILE—Prices are delivered per !,000 lin ft 





Bir- San 


Size, In. New York St. Louis mingham Francisco Dallas 
3 $45.00 $50.00 $45 00 Pa $73.00 
a 56. 00 50. 00 56. 00 $76.50 90.00 
5 : aan val) Pas 80. 00 97.75 118.00 
6 a 90.00 85.00 105. 00 127.50 150. 00 
iin a anda bs 150. 00 195 00 175.00 212.50 210 00 





SEWER PIPE—Prices are delivered in cents per foot for ste andard pipe; single 
strength 6, 8 and 12-in. and double strength, 18, 24, 30 and 36-in. 


6-In. 8-In. 12-In. 18-In. 24-In 30-In 36-In 
Atlanta. $0.15 $0.25 90.425 .. $1.625 
Baltimore o lb e . 203 3915 1.305 $4.715 
Birmingham 135 . 2215 4015 si. 4625 2.665 $3.9 5.06 
Boston. .. Son gg aera ys 5- = a 5. 50 
Cincinnati... . . 17 405 1.35 4.8175 
Chicago. 117 182 351 1.00 1. 80 3.75 5.00 
Dallas. 35 50 “90 1.70 3.00 ‘ 
Denver.. 185 265 48 1.35 1.65 
Detroit.. 18 28 .6075 2.70 
Kansas City (f.0.b.) . -52 1.90 3.80 
Los Angeles. 2825 . 5085 1.74 
Montreal. . 45 an 2 60 
Minneapolis (f.0.b.) 1373 .25 45 105 1.80 375 4.94 
New Orleans ; 195 325 ee 6 te 628. : 
New York... 22 35 61 1.50 2.70 5.12 7.91 
Philadelphia 235 38 1.33 _ i 3.32 
Pittsburgh . 1125 175 . 3375 625 1.125 2.664 4.305 
St. Louis 5 . 1645 . 26 . 468 1.092 1.872 3.65 4.80 
San Francisco 21 30 ae 68:32 2. 3.60 
Seattle....... 35 .63 2.52 





Road and Paving Materials 








ROAD OILS—Price per gal. in tank cars, 8,000 gal. minimum, f.o.b., places 


named: 

New York, $0060", asphalt....... . (at terminal)... $0.072 $0. 075 
New York, 5 60% asphalt..... - esses. (at terminal) . . . 067 .072 
St. Louis, 50% ‘con =. Diwed wane : 7) 

St. Louis, 5 67 as nna ten te 048 
Birmingham. ve 0475 
Dallas, 4 some el aetaneinog ee 06 
Daan SEU eae 062 
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ASPHALT —Price per ton in packages (350-Ib. bbls. or 425-lb. drums) and in 
bulk in carload lots, f.o.b. points listed: 


Package Bulk 
IN 3, cdo 5d Oe ah Whe ekrd's.d cease eu ea ae 
I oc oa We ee peek eo eh cpa 24.00 $19.00 
OS a Re ee a ene Se ea 24. 21.30 
San Francisco, (f.0.b. refinery, Oleum, Calif.)............ 18.00 12.00 
Dallas BOND.» 5. > ciccsaccevetsesessescnsenseceses oe, » cee 
Seattle, (“D" grade, California, Fa: b. Richmond wepnere}. 19. 50 13.50 
Denver (California) Me ; eee. beeieee 
Minneapolis, (Stanolind fo. b. Twin Cities) ‘ 28.10 10 
Sv. Louis ( Mexican) - -. 23.50—24.50 19.50-20.50 
Baltimore (Standard Oil fo > refinery) vernenawihesa . 50 . 50 
Montreal (I mper al) ; Devas 28.00 21.50 
Atlanta ( Mexican) .. Aras eee 24.55 20. 40 
Detroit (Mezican) we (tag 24.00 19. 00 
Cincinnati ( Kentucky Rock)........... 2.22. ........ sate 11 65 
Maurer, N. J. (Bermudez). a Nera ee ~-cmedes 
Maurer, N. J. (Trinidad) ae a. aetteeal 
Philadelphia ( Merican).......... : 20. 00 18.00 
PD LGN, Dk CIN ows oeans sc neccsige-s +s 27.30 22.30 
Los Angeles (“‘D" grade, cereneyo: b. ELS: ‘gunde). 18.00 12.00 
Dereninam (RM apteGA) .... 2... c ccs cc ceseesece ; 27.00 21.00 
A I 2 oon och eines vases Seeds 20. 00 17. 00 


NOTE—Barrels or drums are optional in most cities. About 6 bbls. to the 
ton, and from 4 to 5 drums; 200 to J00 gal. to the ton. Drums used in New York. 


PAVING STONE—Prices, f.0.b., in carloads or cargo lots: 





New York (grade 1). .granite, 5-in., 30 blocks i sq. oe. $150.00 per M. 
San Francisco : Basalt block 4x7x8. . : 70.00 per M. 
Cideaes { about 5x8x5 dressed. . 3.60 per sq.yd. 

—_ * \ about 5x8x5 common 3. 25 per sq.yd. 
Boston Granite, 5-in 135. 00 per M. 
Atlanta... Granite ; 2.50 per sq.yd. 
Detroit. . . : Granite, 5-in. . 3. 00 per sq.yd. 
Baltimore.......... Granite. . tds : 2. 85 per sq.yd. 
Montreal bean Granite... urs cannes 104.75 per M: 
New Orleans Granite, 4x8x4 2.75 per sq.yd. 
Cincinnati rah Granite 110.00 M: 
PER cascencses Granite, 5 in 125 00@ 127.00 per M. 
Kansas City............ Granite...... eke elle 2. 40 per sq.yd. 
Philadelphia............ ig ce Narccsms aac ae e 3.90@ 4.25 per sq.yd. 
Minneapolis............ RTT ee 2.74 per sq.yd. 
FLAGGING—Prices in fair-sized quantities, alongside dock: 

en SOE I isan do ani $0. 24 per sq.ft. 

as Manhattan, 4 ft. wide......... . 24 per sq.ft. 
: cnee eet ee tee. Siar WO... ecw ca cies . 26 per sq.ft. 


| 6x24-in. cross-walk 1. 30 per lin.ft. 


CURBING— New York: Bluestone, f.o.b. barge, New York, 5x16 in., rough, 
90c. per lin.ft., cutting charges extra. 

St Louis: Class “B” straight, delivered, 5x16 in., 85c. per lin.ft.; roundings, 
$1. 16@$1.41 per lin.ft. 

Birmingham: Limestone, 5x18-in., f.o.b., $1.05 per lin.ft. 





WOOD BLOCK, PAVING—Prices f.o.b. in carloads: 
Sizeof Block Treatment Per Sq. Yd. 


SNP TE, sik 0.0 stceyiém Oxmwe 5 5 3 16 $2. 40 
New York Me 34 16 2.70 
MS S460 80 a0nn Holciens 34 18 2.45 
Chicago. gidees 4 16 2.25 
Chicago. . 34 16 2.10 
St. Louis 34 16 2. 30 
St. Louis a 16 2.55 
Minneapolis 34 16 2.50 
Atlanta ; 3 16 2.00 
New Orleans 3 16 2. 20 
New Orleans ; 34 16 2. 30 
New Orleans 4 16 2.40 
Dallas a 18 3.90 
Montreal a 16 4.50 
Detroit 3 16 1.94 
Cincinnati 34 16 2.35 
Kansas City 4 16 2.50 





Construction Materials 





SAND AND GRAVEL—Prices areYer tua. delivered. Weight of sand, 14 
tons per cu.yd.; gravel, 1} tons per cu.yd. unless otherwise specified in pounds. 


———Grav ~~ Sand 
13 In. 2 In. 

New York.. $2 nee 90 $2. mgene $2.00 
Denver (2,700). 1.50 75 sae" 
Chicago 2 3 2.25 
St. Louis, per ton : 1.45 1.45 1. 20 T 45 
Seattle (3,200) (2,850).. 1.00 1.00 1.00 
Dallas 2.50 2.50 2.25 
Minneapolis (2,800) 2.25ton 2.25ton 1.00 
Cincinnati, per ton 1.90 1.60 1.60 
San Francisco (2,800) es 1.80 1.80 1.40 
Boston, per ton. 1.90 1.90 1.35 
New Orleans............. 2.75 2.75 1.75 
Los Angeles, per ton... 1.90 1.90 1.20 
Rr eee: 5b 2.02 
Detroit (2,600)..... 3.00 3.00 2.50 
Baltimore ; 1.40 1.60 70 ab pat 
Montreal, per ton. 1.90 1.50 - 
Birmingham (2,700). ai irae 2.65 
Philadelphia, ton. 2.05@2.90 2.05@2.90 1.40@2.25 
Kansas City, Mo. at plant. . 2.40 2.40 . 66 at pit 
Pittsburgh, per ton 1. 80 1.80 2 


Note: New York gravel weighs 2,800@ 3,000 Ib. and sand, 2,700 Ib. 


CRUSHED STONE—Prices are per cu.yd. delivered. Weight 1} tons per cu. 
yd., unless otherwise specified in pounds: 


13 In, 2In. 

See re I 6 5c os o0's ena. acolbes<ovvier $2. 90@3.15 $3.00@ 3.25 
So eee 28 2.25 
ee GOUT UND SIMD oo 5 ss onc Bdke saws sed vewcnde 1.73 1.73 
RRS eR re 3.25 3.40 
San Francisco (Trap rock) (2. 500) are. Fee. * 1.70 1.70 
Boston, per ton.......... 2.25 2.25 
Minneapolis (Limestone) ond ‘ton.. os 2.25 2.25 
Kansas City (Limestone) (2,450) at ‘plant. 2.40 2.40 
Denver (Granite) _— 2.50 2.50 
Seattle (2,700)... 1.90 1.90 
MIDs. 5 oii an: aoa dies 
Cincinnati, per ton. 2.25 2.25 
Los Angeles, per ton.. : 1.90 1.90 
Detroit as ton. Se eee ; 2.50 2.50 
Baltimore........ 2.50 2.55 
Montreal, per ton......... ; sare 2.10 
Philadelphia ( (Limestone) pert ton..... 2 3003. 15 2.30@3.15 
ittsburgh, per ton..... . 25 3.25 
Cleveland, per ton. . 3.00 3.00 
Birmingham (Limestone). . Sank od caine Canaan 2.50 2.50 


CRUSHED SLAG—Price of crushed slag in carloads, per net ton, at plant: 


14-In. 3-In. Roofing Sand 
Youngstown District.............. $1.30 $1.40 $2.00 $1.30 
SE 5.6.55 a's sac enka 1.25 1.35 2.25 1.25 
PI IIB ooo 5 vs snk wn 00 aia 1.25 2.05 ir Sa 
UNE MID. goose ce caw ces cus 1.20 eae wage 1.30 
Eastern Pa. and Northern N. J.... 1.25 1.25 2.00 1.25 
Western Pennsylvania............ Ez 1.25 2.00 1.25 
ae 1.25 1.25 $< 1.25 


LIME—Prices delivered to job: 
-—Hydrated, per Ton—. 





Finishing Common Finishing Common 
ned York... - -O8t sare $14. — $4.00@4. 10* $3. 1563. > 
SBS. s.cc0c5..5 ee OR gt 
Dele SRLS vi a 5.006.055 . 00 18.00 Pe 15: 00 
RS i acco~saee 19.00 13.00 3. 85* 2.75* 
a ee Sn. > <kueiene RaNee 18. 00t 
Cincinnati.......... 16. 80 ae) esate 13.20 
San Francisco 27.50 meee = Oo Vines 1.70 
Minneapolis........ 25. 50 es a 1.7 
WS 22s Sees Ne Cae >see - cae 2. 75@3 .00* 
OS arr 19. 20 14. 80 2. 20f 2. 20t 
ttle, paper sacks =e deca 2. 80* 
Los Angeles... . 26.00 18.00 2. $I 18. oct 
Baltimore 24.25 13.00 ae. = aes 
Dc cecoesss - ceecee 21.00 Pei 12. 00t 
Atlanta.... 25. 00 err 1. 25@1.65t 
NN eS eae = ee eer ee 2. 00* 
Philadel phi 22.60 We AV inlevan 1) lo waa 
NS en Basan ed nt A eas 
Birmingham........ 22. 50 16. 00 2. 40t 1. 85t 
Pitteburgh.......... 22.00 ae. .. ~ mies SBE as 


_*Per 280-Ib. bbl. (net). +tPer 180-Ib. (net). {Per ton. 
NATURAL CEMENT—Prices per bbl. delivered to contractors, without charge 


for bags: 

NE ca eoce es nevesbeehes seeckwebedwecnee Vonks 
Kansas City (Ft. rt 4h aS Phe v0. kod Pa eeh or hid ane etaawe aes $1. 80 
Cincinnati (Utica) (f.0.b.).............20000 0 Doce RDA Roe pe Rae aee 1.72 
a GGN gianna pn das nade dane hoch cs Sone he Rea Vewes he 
Se a eae os bbawse hes 6 oe Seka Reon Ms 2. 10 
Birmingham (Magnolia) pozzolan cement.......................-.05- 2.60 


PORTLAND CEMENT—Prices per bbl. delivered to contractors, in carloads, 
without charge for bags. Cash discount not deducted 


One Month One Year 





Ago Ago 
Current F.O.B. F.O.B. 
New York. . . $2.25@$2.35 $2.25@$2.35 $2.35@$2.50 

Jersey City. er ihathee 2.13 2.13 2.28 
Se ree ae 2.05 2.25 
Chicago (f. 0. b.).. 2.05 2.05 2.05 
iy A ae 2.04 2.04 2.04 
Chovdana (..0. Bb). . 0.65 cece 2.24 2.24 2.24 
ee OE NE SS See ee 1.90 1.90 2.15 
Indianapolis, (f. 0. b.)........... 2.19 2.19 2.19 
Milwaukee (f. 0. b.)............ 2.20 2.20 2.20 
RE SE, PN Ss Nie koe nes 2.04 2.04 2.04 
eS eer 2.22 2.22 2.22 
ae eS ee eee 2.24 2.24 2.24 
Davenport (f. 0. b.)............. 2.24 2.24 2.24 
SM cs ansk wk A'e 50a eee 2.45 2.05 2.05 
San Francisco. 2.41 2.41 2.51 
New Orleans. ekg ipetoes 2.50 2.07 2.40 
Minneapolis CeCe, ss oes 2.22 2.22 2.22 
ee een eae 2.85 2.85 2.85 
esc tile cxnctee evn thewaxirs 2.65 2.65 2.65 
Eee 2.40 2.05 2.05 
AN i ooo x 2.30 2.42 2.35 
Cincinnati (f. 0. b.)............. 2.22 2.22 2.32 
NG SS n't a's cabarue ew ee 2.60 2.50 2.50 

NG i sii 2 odbc es os 2.54 2.50 2.50 
nee. AO Naas Raaeeks 2.60 2.40 2.40 
eee Cee; BOs. Sb. cies oe 2.50 2.10 2.20 
Montreal (f.'o. Mo. San een 1.41 1.41 1.41 
Philadelphia UG Sits iis wawegee Ri 2.21 2.40 2.50 
eS eee ee 2.22 2.22 2.22 
NS a St eee .20 2.20 2.20 


Current mill-prices per barrel, in carloads, without bags, f.o.b., to contractors: 





Buffington, Ind. .............. $1. 80 
MPO Bs 5 5.60 ssn dco stus 1. 80 
SS See eae 1.85 
Fordwieck, Va..... . 2.05 
Mitchell, Ind 1.90 
Tola, Kan... ... 1.85 
Mason City, Ia é 1. 80 
La yews cinerees . ae 
RM LEE css iwc bs epee aN 1.75 
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E. N.-R. Prices of Construction Materials 


TRIANGLE MESH—Price nd 100 sq.ft. in carloads at mills; from warehouses 
per 100 sq. ft. in lots of 10,000 sq.ft. or over. 


PLAIN 4INCH BY 4-INCH MESH 


oo Warehouse————_ 
San 
Fran- 
cisco 
$1.22 
1.55 
1.91 
2. 46 
3.03 


Pitts- 
r burgh 
Mi 


Weight in 
Pounds 
100 sq.ft 


Chicago 
District 
Mill New York* 
$1. $ 


Style 


Number St. Louis Dallas 


$l. 


- 


NOV SVUNN=—: 


6.35 


OuvViswnn@n~<—— 
NOVAVNNN=— 
PONOSRSYNN== 
NOV SwWNN=—— 


395 


In rolls, 48-, $2-, and 56-in. wide and in 150-, 200- and 300-ft. lengths. Gal- 
about 15% higher. 


> * Sise of roll carried in New York warehouses, 48 in. wide x 
150 ft. i or 600 sq.ft. 


EXPANDED METAL LATH—Per 100 sq.yd., painted, delivered to job in less- 
than-carload lots: 
Weight 

in Pounds Bir- 

per Sq. Yd. New York mingham Chicago St. Louis 
2.2 $19.00 $19.50 $18.00 $16.00 
2.2 20.00 21.50 19. 00 17.00 
3.0 
3.4 


Dallas 


$21.50 
24.00 


30. 50 


San- 
Francisco 
$15.50 
16.50 
19.00 
21.00 


22.00 24.50 21.00 18.50 
23.50 27.50 22.50 20.00 


BARS, CONCRETE REINFORCING— Pittsburgh and Birmingham prices are 
in carloads, per 100 Ib., f.o.b. mill. In other cities listed, prices are per 100 Ib., 
for bars delivered from warehouse stocks. 


ROLLED FROM BILLETS 

-—_—__—_—— Warehouse——_-—_—_—___—> 
San 

New St. Fran- 

York Chicago Louis 


Dallas cisco 
= S $2.80@ 3.24 $2.30@2.75 $3.15 $3.75 $2.50 


2.90@3.34 2.40@2.85 3.25 3.95 2.60 
2.20 3.00@3.44 ae 3.35 : 2. 


Pitts- Bir- 
Inches burgh mingham 


} “and larger i. 90 
2.00 


2.70 
2.40 3.20@3.64 2.70@3.15 3.55 " 2.90 


3.00 3.80@4.24 3. 3.75 4.15 3.50 


For standard classification of extras for size and cutting of steel bars. see bar 
card of July 15, 1923. 


BRICK—Contractors price, delivered, per M, is as follows: 
-——-Paving F.O.B.-—— 
3x84x4-in. 34x84x4-in. 
$45.00 $51.00 
42.00 45.00 
. 00 del. 42. 50del 


Common 
$16@19 
12. 00 
St. Louis, salmon. . . 
Denver, salmon. . 
Dallas... .. bax 
San Francisco. . 
Los Angeles 
Boston... . 
Minneapolis 
Kansas City 
Seattle... . 
Cincinnati 
Montreal 
Detroit 
Baltimore 


New Orleans. . . 
Birmingham 
Philadelphia. . . 
Pittsburgh . . 
Cleveland 


*Imported. 


ee 
NINERS VSOSRSOISw 


HOLLOW TILE—Price of hollow building tile per block delivered to contractors 
in lots of 2,000 pieces or over: 


4x12x12 
$0.0775 


6x12x12 8x12x12 


$0.1375 
. 1476 
- 136 
. 138 
155 
18 
-172 
165 
-174 
.22 
- 268 
. 1358 
- 1785 


1Oxt2x!2 = 12x12x12 
$0. 2325 
. 2441 
. 205 


Boston.. 
Minneapolis. . 
Cincinnati. . 
Kansas City... 
Denver.. 
Seattle. 

Los Angeles... . 
New Orleans. ... 
Detroit... 
Montreal... 
Baltimore. 
Atlanta 

Dallas. oe 
Birmingham...... - 126 
Pittsburgh. ....... . 06 -15 
Cleveland. . a -06 Es 2 
New York.. ‘ 


Phin 


eS” 
Perth Amboy, N. J a 
GOB).:..... 


- |RIVETS— The following quotations are per 100 Ib 


STRUCTURAL MATERIAL— Pittsburgh and Birmingham prices are in ear- 
loads, per 100 Ib., f.o.b. mill At other cities listed, quotations apply on lese- 
than-carload lots delivered from warehouse: 


Warehouse-————~ 


Pitts 
burgh 


$1.90 
1.90 


1.90 
1.90 


1.90 


St. Chi- 
Louis cago 
"$3.25 $3.10 
4.00 i 3.10 


3 25 3.10 
3.25 3.10 
3. 25 3.10 


New 
York Dallas 


$3.34 $4.00 
3.34 


34 
34 


34 


Birming- 
ham 


$2.00 
2.00 


2.00 
2.00 


2.00 


Beams, 3 to I5in.... 

Channels, 3 to I5in. 

Angles, 3 to 6 in., 4 
in. thick 

Tees, 3in. and I'rg’r. 

Plates, 3 in. thick 
and heavier 


, full packages, delivered from 
warehouse: 


ROUND-HEAD STRUCTURAL 
-—-—_—_——Warehouse—— 
San 
New Chi- Fran- 
Mill} York cago cisco 
$2.90 $5.00 $3. 69* $5.75 
CONE-HEAD BOILER 


$3.20@3.30 $5.00 $3.60 


Pittsburgh St 


Louis 


$3.75 


$3.90 $5.75 


NAILS— The following quotations are per 100 Ib. keg from warehouse: 
Pittsburgh Birming- 
Mill ham 


3.10 
3. 30 


St Mon- 
Louis treal 


$2.83; $4.95 
een 5. 00 


San 
Francisco 


3 50 
5.00 


Dallas 
$4.00 
5.00 


Chicago 
$2.65 $3.10 
2. 80 ane 


Wie... 
oo eee 


‘SHIP SPIKES—Current prices per 100 lb. delivered from warehouse: 


—San Francisco— 

In. Galv. Black 

See aa ; ; $7.30 $5.55 

: 6.85 5.10 

§.. 6.70 4.95 
Pitteburgh base in Seti of 200 kegs or more,”"$2. 90@8.3.00 per 100 Ib. 


Seattle 
Black 
$7.75 
5.65 
5. 50 


PREPARED ROOFINGS—Slate-surfaced roofing in rolls weighing 85 to 90 
lb. costs $1.93} per square to contractors in carloads f.o.b. New York. 

Single shingles, slate finish, cost $5.62} per square (sufficient to cover 100 sq.{t.) 
in carloads f.o.b. New York. 

Strip shingles (4 in |!) f.o.b. New York, in carloads to contractors, are $4.273 
per square for the hexagonal shape, with Underwriters’ label. 


ROOFING MATERIALS—Prices f.0.b 


Tarred felt per 100 Ib. 
Asphalt coating, per gal. . 
Asphalt felt, per 100 Ib.... 


New York, to contractors in carloads: 


WINDOW GLASS—U nited inches, 25, bracket size 6x8 to 10x15, discount from 
jobbers’ list at New York warehouses: 


——— Single Thickness-——— 

AA. 83°; 
ees 88°; 
wi ; 90°; 


Double Thickness ——-——. 
83% 
88°, 
90% 


SHEETS— Quotations are per 100 lb. in various cities out of stock at warehouse’ 
also the base quotations at mill: 


Pittsburgh 
Large 
Mill Lots Louis Chicago 
.$2.00@$2 7 $3. $3.50 
2.05@ 2.15 3. 3.55 


— aa. 2 3. 60 
2. a 3.70 


San 
Fran- 
cisco 


St 
Blue Annealed 
No. 10... 


awwd 
& 


BSeSa SRS 


PPV www wns 
—SoWew-O oO 
BSS5S5535 
PRR we 
PE ee ee 
YY Ppa e eee 
euaanaae 

SAsKsess: 

VV rpaeeee 


LINSEED OIL—These prices are for raw oil in barrels, delivered in 5-bbi. lots: 


New York Chicago Minasegtie 
Per 74-Ib. gallon } $0.78 $0.8 
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WHITE AND RED LEAD— Per 1!00-lb. keg, base price, f.0.b. New York: 


Dry In Oil 
Red $13.75 $15.25 
White 13.75 13.75 





Lumber 
Prices per M. ft. b.m., Delivered in Carloads. 


San Francisco—Prices of rough Douglas fir No. | common, in carloads 
delivered (» contractors at site of jcb: 


10-16-18 and 20 Ft 22 and 24 Ft, 


3x3anl 4 $28 00 $79. 00 
3x6 and 8 8 00 9 00 
3x10 and 12 28. 00 4 mw 
3x14 11.00 33.00 
Chicago— Prices per M. ft. bm 
20 Ft. and Under Up to 32 Fr 
No. | Long-Leaf Yellow Pine No. | Douglas Fir 
3x4 to 8x8 $27.50 $39.00 
3x1O0to 10x10 45.00 19.00 
3x12to 12x12 55.00 9.00 
3xl4to 14x14 9.00 
3xl6to loxlo 40 50 
New York -—-|)eclivered prices per M. ft. b.m. to contractors: 
20 Ft. and Under 22-24 Ft 
Long-Leaf Yellow Pine Long-Leaf Yellow Pine 
3x4 to 8x8 $46. 00@ 48.00 $47.00@49 00 
3x10 to 10x10 53.00@ 55.00 54.00@ 56 00 
3x12to 12x12 69. 00@62.00 61.00@63.00 
3x14to 14x14 68.00@70.00 69.00@71.00 
xl6to loxlo 80. 00@82.00 81.00@83 00 
Over 24 ft.-Add $1 for each additional 2 ft. in length up to 32 ft. and $1 


for each additional foot from 32 to 36 ft. Short leaf pine costs $3 per M. ft. less 


Other C!ties — Delivered to job 


8x8-In. x 20 Ft. and Under, Rough — 3x12 to 12x12-In. 
Hem- 20 Ft. and Under, Rough 
Pine* Fir? lock Spruce Pine* Firt 
Boston $47.50 $47.00 48.00 $51.00 $57.00 $56.00 
Seattle 23.00 23.00 
New Orleans 40.00 56.00 61.00 61.00 
Baltimore 35.00 49.25 53.00 50.00 74.00 49.25 
Cincinnati 33.00 46.00 44.00 44.00 37.00 50.00 
Montreal 50.00 55.00 49.00 46.00 
Los Angeles (yard 32.00 32.00 32.00 
Denver 31.75 $2.75 
Minneapolis (f.o.b.) 44.25 37.75 36.25 48.25 38.25 
Atlanta 31.00 45.00 
Dallas 57.50 57.50 
Kansas City, Mo 40 75 38.75 63.75 38.75 
Birmingham 35.00 55.00 
Philadelphia 48.00 35.00 40.00 53.00 60.00 35.00 
Detroit 42.00 38 85 56.00 38.85 
St. Louis 41.00 51.00 
Ix!0 In. x 16 Ft. and Under, Common 2x!0In.x 16 Ft 
Hem- T. &Gr 
Pine* Firt lock Pine* Firt 
Boston $43.00 $42.50 $44.00 48.00 $47.50 
Seattle 22.00 Jeon 23.50 
New Orleans 32.00 40.00 
Baltimore 55.00 44.00 44.00 34.00 49.25 
Cincinnati 27.00 32.00 30.00 28.00 45.00 
Montreal 45.00 48.00 40.00 
Los Angeles (yard 24.50 36. 00 
Denver 32.25 31.25 ; , 30.25 
Minneapolis(f.o.b 39.75 35.25 34.75 33.75 33.25 
Atlanta 40.00 Se.ee. “weses 
Dallas 57.50 
Kansas City, Mo 56 25 41.80 8.00 9 
Birmingham 36.00 5 36.00 a 
Philadelphia 32.00 35.00 37.00 50.00 35.00 
Detroit 40.50 37.00 30.50 50 
St. Louis 41.00 29.50 
*Long-leaf yellow pine. tDouglas fir 
PILES —-Prices per lineal foot, pine piles with bark on, f.o.b. New York: 
Diameters Points Length Barge Rail 
12in. at butt 6in 30 to 50 ft $0. 145 $0.18} 
12 in.—2 ft. from butt 6 in 50 to 59 ft 19 234 
12 in.—2 ft. from butt 6 in 60 to 69 ft 213 254 
14 in. —2 ft. from butt 6 in 50 to 69 ft 254 34 
14 in. —2 ft. from butt 6in 70 to 79 ft . 27} 36} 
14 in.—2 ft. from butt 5 in.- 80 to 89 ft 35 41 
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Miscellaneous 


STEEL SHEETPILING—The base price f.0.b. Pittsburgh mill is $2.28 $2.35 


per 100 lb 


CONCRETE BLOCKS—Standard 8x8x16-in., delivered to job, each: 


Denver 


$0.22 ON OR re ee $0 20 
Detroit .16 Bes ih occa cout 18@ 20 
New Orleans : Minneapolis ekg 14 
Brooklyn and Queens 16@ . 18 Philadelphia 18@ 25 
Pittsburgh 18 


WIRE ROPE—Discounts from list price on regular grades of bright and galvas 
ized, are as follows: 


Eastern Territor 
New York 
and East of 

Missouri River 


Plow steel round strand rope...............00 0000 cceecues 35% 
Special steel round strand rope 30% 
Cast steel round strand rope 20% 
Round strand iron and iron tiller 5% 
Galvanized steel rigging and guy rope 74% 
Galvanized iron rigging and guy rope (addto  s ) 124% 


California, Oregon, Nevada and Washington: Discount 5 points less than dis 
eount for Eastern territory 

Wyoming, New Mexico and Colorado: Discount 5 points less than discount for 
Eastern territory. 

Arizona: Discount 10 points less than discourt for Eastern territory. 

Montana, Idaho and Utah: Discount 10 po.nts less than discount for Easter: 
territory 

North Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 points 
less than discount for Eastern territory. 


MANILA ROPE—For rope smaller than }-in. the price is } to 2c. extra; while 
for quantities amounting to less than 600 ft., there is an extra charge of le. The 
number of feet per pound for the various sizesis as follows: $-in., 8-ft.; }-in., 6-ft.; 
j-in., 44-ft.; l-in., 34-ft.; 1}-in., 2-ft. 10-in.; 14-in., 2-ft. 4-in. Following are prices 
per pound for j-in. and larger delivered in 1200-ft. coils: 


SINS ccncs det aew eee $0.255 Wee CRONE, 5s oo nonce $. 234 
New York gtd . 26 Los Angeles........... .25 
Chicago y Fon 21 SEE, Sido Buse hia dares .23 
Minneapolis coe 23 Ri SRE ores nin 6d Skew eands 21) 
San Francise> 23} MOONEE Sosa kkassawenes . 245 
Atlanta 22 PEE oc eco een seeauee . 245 
Denver 24 a dave awaken eae e 25 
Cincinnati 21 PRP CRES. 6. bh cccvbea ce . 29) 
Dallas ; 21 Birmingham... ..6.0s60% 35% .40 
Philadelphia .25 
EXPLOSIVES — Prices per pound for dynamite delivered in small lots: 
—_——Gelatin— 
40% 60°; 
New York (Special gelatin in case lots.) $0. 265 $0. 2875 
Boston 2 .275 
Kansas City . 2025 . 2225 
Seattle ; 165 ie 
Chicago (Quantities above 500 lb., but less than a ton.) 195 . 2175 
Minneapolis : Dea . 2017 . 2223 
St. Louis .22 . 244 
Denver (f.0.b.) 1975 4 
Dallas ; . 2325 . 2525 
Los Angeles (f.o.b. San Fernand» Arsenal) . 1875 . 2225 
Atlanta . 245 . 255 
Baltimore .22 . 23 
Cincinnati me . 245 
Montreal. . . 195 a 
Birmingham (f.0.b 155 185 
New Orleans 235 . 26 
San Francisco . 1625 . 1925 
Philadelphia .215 “an 


CHEMICALS—Water and sewage treatment chemicals, round lots in the New 

York market: 

Sulphate of aluminum, in bags, per 10015 

Sulphate of copper, in bbl., per 100 lb 

Soda ash,158°7, in bags, per 100 Ib 

Chlorine, liquid, evlinders, per lb ae 

Hypochlorite of lime (bleaching powder) in drums, per 1J0lb.... 
* Fob. works. 


$2.00@$2.19 
5.05 5.10 
1.32@ 1.35 
0540 08 
2.00@ 2. 10* 


FREIGHT RATES—On finished steel products in the Pittsburgh district, in- 
cluding plates, structural shapes, merchant-steel bars, pipe fittings, plain and 
galvanized wire nails, rivets, spikes, bolts, flat sheets (except planished), chains, 


ete., the following freight rates are effective in cents per 100 lb., in carload lots of 
36,009 lb. or 18 tons: 

Atlanta $0.58 SO irs 6 ote se gas cesks $0.29 
Baltimore 31 EE 735 
Birmingham 58 WOW COUN. 5 8s ccs csces 67 
Boston 365 OT Ra eee 4 
Buffalo . 265 Pacific Coast (all rail)...... 1. 15* 
GR . «ca dbvetastdont a PK «cin oew ss cals .32 
Cincinnati .29 ee RE Eres .43 
Cleveland .19 yes Civesiascwecwes -60 
PK oh sana ec ae see 1. 15* 


or steel products. 





